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ig3i”i”i”i™i”i”i”i™iipi”i”i™jipi”i”i^ v J ' S ^ f"v/ v 

‘ jZfa&lfÔis?j)^<^Lj)l)£)<jJl^lj)llSf !<£-!£> s! J/l 
tiiZfnZjif^j < ‘)<<^)7)jjif^ / z<^j^*j^j)ffj < }fs.Ljf 
J'J [ J^/T JlJ\<£— J ^\U /j I Ly^ i/j^j jJ)jJ?i<£-&Z (/v & < 

x c ** c c 

/zs.7 )Zl/<£-i l/tiLJ' is^i&)J*>jtj i} 

’.£-)\jjJ^/j *}< L A 

c c 

\ \sJ\J? J-^j fj^'j c/ Cr*” 

(I) “Jyj yyjusy % jl* 

S) )i J l/i?lj y / j<s^ Ll^'1 i. jt cJ T/Sj t( j U ) I lU Jj}\S i 

: <syO‘J_ 

iSJ^^7J^37JSdJ‘U‘é£é£tjuj/'i'i 


L U 

♦♦ ♦♦ ♦♦ 

^Jy C< J l ^ ej Jf j/ Jjyjr 

& L~Sif> j/éi Z- f/LLJ'i l 

^ji ? Jj b^) 1 4j\j/*i iyz ) L ^ ej Jf< fy tJj\J 

i&jtjsL)) / j/< kyjijl- j/^sr/ZZJ*J j t)Jj<z— J^J^ 
^i/i ô/f /erv Jlv jt }j <L 1 < lv? 

CJ^^^ti^^LT^ JIjJ.LlL^s fL^biÉs!) 
L~ j/^tjjt /)j$± Lf.sjjf) <L/J ihj i L ^i y^erVi (ju 
JlfifL j/■ L )ifo7jZ{jfjf< ZlZ< /J (J J*s Jfjfj) f Jy Jf J)j fX 
^jtif)j<L^yj)fjL)S^^SL}jt^<C^f 


ri: 5 jZJ\ (l) 
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——— l—£ 

(jj\)^i<yS‘f*ij ^J^ijj Ae^y 1 )jJf<jjjfJj)}^j\J/* J )J i 
SJf)) j?lf'k£*LjLtj‘C/jJ ^if jff.Ji \Jj^ j&‘)£) ^ 

‘Ai>j\ 0Lvl /‘ tsz Jjt ^vy J'^Jj r £L~ j bj) J— ifhihi 

ô?6>\fi<( } ^ij^/bh^Sf^bbA/ 
jtjfjiff&JjfJfyJ'jJj&jyf/ \sjb 0 yi.) 

S&ijé 

(J\s‘(f'(J*^L£j)J\)fJ\sJ)\\fi)ff\<L~jj i £L~\SfJp\<!J 
^&J\jjj\)y.Js^jjj)\^z£J('Sj)jzj$\)Jj^^(j£)j)\ 

^jrf\L^<èJ^>.JjjJ ?Jj£ jJ) (jl jtJJ Jj)?.rj\r 
L J ^J)?fj \sj \ ‘ jJié—lfjjiJjj &2— J lsjf(J!L L)Jj\ 

(reason)<J^)^J^j)fi}i^^J^ij'ljJfJir'iJ ; i‘J‘j 
JsJ*iJj y^ (instrumental) JiJT^ c^(rational)^y 
j^jf2^j'\‘\jfjf)\jfj2lJ\j)2jifj^J^jf‘(fff \<z— 
prineiple methematieal )^t^(fSj'\‘\f^jfjJ\^2ff 
\j?(»‘jf^jjftflSlJ^^ (natural philosophy 
‘<L-fsZ^fjj \<L~J'\j'\yi^\j i 6\jpj'J\ ; > j 6j'\jfê‘-\?J§ j 6)£)jJ 

L^iJjJ‘ l fb\j \)JjJ/jt 2—fitifis \Jl~ 2— Uf 2 — jJif\ 

jJ ‘ Jif^(J}l LL£ Jjj J ifjjjJ ^ \JcL~ /fi) (J'2— Jjty)S<L- 
^\JjijJf~jJ6)Jjjf~j\jLj\$<J\Jf.Js i 6 / j)\j')C‘Jj&) 
^\j‘j^^\jjijrj(~j‘\fiJ<jj&^bjb^eJfôj)*) 

j'i>\^rjft r \‘jLj > \2‘\jjfji2\ji)fj)f‘j)r.rj\)f 
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c 


1A 


jf (newon\an)ij^Sz^Ji^jhf 
jl^eobjeeÛiJ^jUbjfi^esubjeeÛ^^^^MJl^^^ 

j\ lè/{J 0 iJJ—JfiSiy L? L~ tesjgjj}) ^ j ^jJji ljt£L 


♦♦ 

JJ' l (jSblf£\jU» iSj 

S— jj> jj/i^ <jf~ • J ^JJ ijjjj J Ji <£~ ytj J i 

y < S jjS \ jj* Sj iijj [jjj^ ^ja Sjj^iM m 

y^.‘ij.^i/^b\fj 

d^yé b i? L* T^LJ Sjfi/^SS yt jtfS jf\ ^j/j 

(^ b be *(J t/1? L/S? £ U l/'ji ^(jJ 

man,s)^l7if(leo huberman)y&rV(ji‘V^^(jl^i 

jL^L^(ji^bLTy^(J/ii^TJl^^c^(worldy goods 

^lXefJ^Kdarkside of democracy)^lX(/<ji Jfi 

fjSSe'jtjfl‘^ifl?fJ(S(death by government) 
6 6 * ♦ 

^eSôJ^ ijj 2 ^ (% f Jej^ &*fs*S^sôjf ^ J 

the unfortunately for us murderous ethnie 
eleansing is not primitive or it belongs ti 
our own eivilization and us .most say this 
ti the rise of nationalism in the world and 
this ture 


SiS^/j: vt 6'4z ij S jfijJ /t^ 

♦ ♦ ♦ 



/J^JfLS/J/^liSj/i/jjijjj/S^ , 'jJ^Sj^/JJ 

i}Jtf'^jfjljtji^/ 1 7^J}1 ‘jfJS/ \)j Ij? (J?J I f l ^/iblj/b 


tfjbf.il JL j\jJ\ Jjjii jijkJ‘ jij & Irlfll JfjiJ 

jt) 2 é— lf Sc^j 1» ^ SjiJ (/ (j Jjj^j? JjJ^j/S/j 
jijjyj?‘jiiJjj'c( dark age) jt JU^\ J^/^fjn JJL 
jjjS^jiie/^/si/SS^^ô/SS^^^heneJ) 


(/\ 2 *li I (jSjJjj)‘ fL Jiijf‘JL jJajf iJ (f'/. i JI ‘ tfj- / 
Jlf jCj\tfSjSfi/SuSjt‘^J^j\jS£.S^Sj\ 
JkJJJJ, ‘ (rlf ll jfjt^Ujyij/ tfj/JV* SJjbfJ 



jJJ / ‘Jk>/ ^/^ J jt Jjy'jt^/J'i ^e/jj 

Ji JjSL/>J ô \fj\‘ (SJ U$ JJiji \j^. j/ , ^/ > ‘ y/1 

hjtjJljjlJitjS/JjfjiJlJbJjtjt^/Jji/lS^if 

^SS/I/Jjfj^/Jf 
/itjJ/ •j t jsJ(SuS**U J** ô yju 
jj\jJ/ji\/faj\cj\S&/fS>ij?j ^(J \i)S èèjj/ 
J\‘S\jfSJ^tfjyi^\iifJSS/^^b^SM\S 

‘jf/\ Jy^t/ \f J j/jfJyf<y. jj\ Jt <Jy?^ily*f jt jf 
JliflJjl JSjJjj/jSjStfJ J lijj\/\‘/l)\‘S/1 

/Sj\J’JjSJJjJ*‘^l%//JjjjljJl/JJ 
jt^/JJJL(S')\/'\j/j\tfjf\£‘£CjLj / \} li jj\‘^yz)\/^\ 
S J \ (fy/ j^&S J/ JfL-lifyi/Le^jj^JjlLilyi jtf 

S(jj\j/)if‘£/J / }/si S/f tfjn/<Jjj \/ i/A ‘jtféj-j 
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(.0-j3j/i*fê' j ‘[?^ijiL- \$j 

l */\jA'fe\g?\S £ \s 

erVU^L~j/jv£ / Jvl$jL//^ 

Z—lfj / zsC A <z~^bbzl 

? t J/; L 01 ?</ l/^ i^erV /C l 

o i j^ 1 ji c> l 4 Tyo i// u L~ié/ w/V(3 y /j l J*u 

l.^ (//> I jfjj f. J^jCf^/ \jj^& l> I J^j/j U j/ 

(3/4*4><(/iJ^ij// Js/LjJj/»k^J(j?jJJ<</jJ 

(J*y i/i (J?j^ £/ /j~*J J ( (3~‘ jJjJi (/fJ 

<^C&JjJ\jtjiJjjijj2Lj}Jj/J/J/jjij/J Cz/l>/ 
2—yt* J &Hf / Jy/'Jyt^jJ jLc*ZJ J/Lv L /jiiJJ Uj< j* J \j$ 
J/jC L / ty*- (]>L/jv4 L/ Jv tf/J. jftéJj£‘.</yU L 
J i <Jj &lyJjl/.9ijifi<</ tJjj lC L// (J V b-É/t (J// f 

(J*Jb&9 J*Jjjl Jt é/J LJ& £~ <£-% JbJ- j/Jj/t /L / 
^l/ k—^/ 
f^JijyijijjP^iSjÂiiJ^k^ i^jJ< iJ < < l-J 7 

/ l/JJ l/ (/ J J JzJ~j JIJ J t/(J^ i/* L* ($/* 

/jyjf/V^ji [j/lrJ^ Uj/J /a/ ^fjjf/rtJjf 

/ (// b l/" ^ (J^^j*^ iA/L l^^L/^V 6 c/Jj£ / 

JJi/c^ / J> JJjSjy^t&JjJlJtée^^jLjLj^ (l) 
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Y I FiA-sJti ( 

L^i”i”i”i”i”i”i”i”i”i”i”i”i”i”i”o ^ ——— L— 

/i£/^ c/V cf S/ (j5» ^ J Uv Jr t J^effjf^ //UI 

77j) i ^ b- U/^ ^ Jvr^/ £/ 'j’jS'fiSjj S \>)jf~ yjijf 
J/* ji jjj* J^yJ jft‘ JL jf*\'iJb{J~*'[s4—j{4—j{ftf‘é—\rljki 
Jjb e^JjfJ Sj$ \ Jft jfJ^J b (/lv < <J? ^ ^ (J b e/V 

\<Z~J)J)lj?J~*J>lJflLfl‘-ij 
Jf* Jjb jj? J' i‘ £— \Jyi ijJfj I j \ Ij^s )J'Sj& <£- J' bj <£— Jfj 1/<L~ 
J' tj^jJjC ^J^fiS Gjs jfjj L^t‘ jfj £P’jffjy^j \J IS 

»J0CL~ 

J.J Jfi ffj* JJJJi I (S* isfL JljLjLji ff/ JbJjLjy 

<Jl~ Jljjlf'lfl^*/[jli^>j£ l ‘£-l?lfLjjlf^sJ^i 1 4jbjfj)fcL~ 

j&jftJjj !ÊJ <JLJSj> e— jfoo ht—y: l j S)jZcl~ Jy*jfj <sj&J& 

J)j\L)^Cf\f\^\J\J^Cj^f‘C^fJ\JCjbJ^fj^ 
jjjv\L~ J)\j\ ’jj^jjifjL^fJ^JStfjf&JJjiji^jiJj 
<C C) jT\Jc l. jffjJ l" jf£ji C \S^j Irjjfj) l (>}j3 le- S 
CfL/Si^CjC\jf'\JLj'lCJ'*&J'Cf\^\{4rfilf\?ff£jr 

J'\<^\y\;&\£oj<gjt*,t soêfrjjijyi* 

Sj^<^jf^ A J^\ ] L^f)S^\f\J*L^[j\y:LLoj^jiJ\J ) \^fyf J 
^fyfjfi CCcjj^JSlf\^0\‘^ r Jo[> v f^)Li 
<J\Jb Jj*‘^to£^£SC/'j)\J/'f&‘jtLji2LCjO\ 
ej^ ‘£- eje— L \J%/ / jff f OjJyfe^ cJ‘ jLC esbJ* 

^^£j£^J[yJ\f\f<J"f\j\(\%yi(^jjjj\iffj)ffyi(^jj 

\aaaaa/. besturdubooks. net 






L — ftf)jjt {J)/ L tj L£ 

<z^JJ(^}/*s)‘Jt jLbi^l^ I ti'(j!bl/'J)/zj)f‘i / itL—S^fjt(Jr*l 
{$jCS)j)J J \ jif\jfj) I Jt L — fcz*f(f*£L~ jf fj'^jf 

j[}L~ f— jl lj& A \ Sf*f,j)fzL-j) <£~ jf* ‘£~ Jy'u \ 

ScV?uf(Ji/jJfS^- (jlf J?j&J'\Jj\)<L- iSj ,( J? LLlfJt 
\jjfj f jLlLj ^_^-l_) jSl-*J :jt L—i }s)j)\<AjyiJ'A^j)/ a 
jfjiLJj/fvfjbfjifjTffjL&KÊ^S.e—fOy* jfy^f 

_JLU 

‘XyLjff\f\fSt\J\^}/*iZ~jff)h jfj> &L~\J* Ij'V 

vjufji^L- j \ )lL ji^ )j j~ (f/j)j /)j~<f~ j u£ 

(r)“ Yj J )j J jJJ' > 'Lé)jjVcJ<^fafiyiAjcuf<^j\ 

A L , Ac^fJ i \j)\Jt L — S^L-JP'fiJjS'f'\<Ljb)\f 

<c~ JA l-s iP \j) )<c- SAe— j \)j)L 1 j/j J ‘ jt L — ff)j jt J) 

tfcJ^J)Pf\U‘ktfjf<^jj\f\^/*J‘[?' /; sti'j)jtf)/?<Ljb)\tli\‘ 

Ji-bSjf&hAffj)ji/S^//jAuJj^‘^S^Sr 

As)j^f‘j^L^cj\jf\ / f\c-^\f SJ^iJA^L—ifiiiJijff 

H 

-o/i)o/i)é—ir\)l}L’£/o)lj 

jfjffjt L—Jj£ 

j\? jiJ\d)‘{jt L — fjj^jJ\s)‘^jfjjV^if\^S^[j\ 

c—L<^Lj) , jA<i—j'.c—L‘Ji (f\J% (j%£j\J\<LL\‘jtL-V 
Aj‘<z-(*/jA£^± r ^Aj&j\J\ / fj)f‘J) / !(jjJ.yjf)Aj 

119 : 


vwwv. 
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r: £ ly^Jl (l) 


—// u u \ ôffu^ Jf /^(/(3*/té 

U*ted)(^ufa—iu J U\iJ*J\z&iu~*[s(Ut ±^>fu^uf 

/ c ♦♦ ♦♦ 

I uJy^JeJ / &L>f ^ (/j> /Ji/ (é-jf'&t/ f(j\Jl 

C C V 

jyU/i//v \J\‘£~ tysjti ± Jr^i (jU<C~ (Jb 7 ^i//vl/ 
Jv/77 I U\ji IZ —/J U * f Z—Jyè±f± 

f~uff‘ Ul ui zL\}J^f 

J> fu ^bjij kffjsflfj c jt 2 --) J> (// ITjf/ iJ J77 I i_r" 

/j( 77 ^//v/^i/^ ji/Lvj^y/j/jj^^ ju \ i^j 

^jL// 


(//(J/^/^ t^^^/lj/jy (j?k/y /l^J 

J ^ ^ 

5///obU^ Jyyr jLj/j/Jjf(J~< 1 <L-/ l (é/ljy 

< t/? 27 uj7< z_ u 4- <L 7 1 ‘j j»t (f~ ^ t - 7 y 

y £-if* 7 ^ 7(74 yi/‘ Jy <J£ ^t-u bJ’&‘Jt 2 -k'H 

jt li: ^ii: j>i L Jl 

C * 

\ Su'u * J— if^ u t/ /L/ 5 a 'jL-f k*t 3~ &u L \< (j/t 

V V V v v l ♦ 

yjyr^j^ 'Jjuf: // f l/< l/ j/(J tL-^ Jju /(// 

J7 >£77^ / Jlf it */J—/ Ky J iJhjjl Z— \0/f~£^l%t—j iy 

/7 l//L I7 4L//J (j/ e? Jji J J e? / < <*- fc* if /J777 / 

‘ t>f utftjfi (//^ l/j iEj Jsj U77 L / 77 Z L u/ <• t>f utfuJbj& 
♦♦ ♦ ♦♦ | ♦♦ ♦ ♦♦ ♦♦ 

(<jj 57 j u^e-e j ^7 / L /*7 fjiic/iCjbi (fejj^/k uj/77 iy 

^ J10^771 ^7 J/^nif: t/j/ ^ ^ ^ l-^ 
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!J- jt _ /L'éL( t /l‘-£—\fLj^lf / 

/l‘f ^fjtL^j/)!(Ji^^fjj)!(Jj^(J^(flD)^ Ji ff(f\ 
iy* ^j/ J/jj ‘ jt _ m\L 1 fff\ L L j/f^i/ 

JjL? j/ff^ J/ ‘ /' J \'A ^ / ?L^l j b j jl (jJljt 

ji/Sj) /L\jjj! j) /é'i‘jt ^jlf 2~yt (j£ Jj£L~ ^J&JjjJéj 
Jj L? /j/ l/ff/ tj !ji) I ‘ff ! j !‘J f^!j Ijj) !</J L^ I (f'jt 
J%J)lZ)l!ZC~\—s' tf\s)‘£-(/0^£/LilJ)‘£-f L\6y~fjt£‘£- 
ifj1» Jj^J^e— J)J//L\j‘ Jt Jj[fJ)l(}\p^)!j A (J^!j} !))‘/~ 

-jt2-xJLjiJ*/ 



J/o/'-jfL'lé' Jsj'fajf 


J'!‘^0*£^j!)fLjJj'!‘0*jyLjfi/c)J~*'JJ)ffjr A ! 

(* 

<Ljf!‘<^0i/ j\j^!c/L//'}(/') j)!^fjfj//(/'j^iJ(f 

e +* e 


itj^jjiLLffrjjj-ijjil-JjL fSjjijL/ffL^ij^f* 
jf^JL—/<^l”(0 JyJ ^Lj\ J> ûJd)\ JkJ-\-j”jf(f 

fj I J/jj l Jn J U fjjf) J Ojf l/l‘ L—jbijJ'ti'j <fjfL 


j/j/ f e/û. Ljijt jfjf ' 

&ff\(!^Jflfjfl/'L jf'</*§(/<^/*)(ffi‘Jft J\fj / Z fjtjf) 
/LLjL^kJ!jr / jL(f!‘ j !jjt^L(fjLLL / f!jOjD)D!f‘!ji:U 
(Jf(f U f J)fiJ t/\j i/L /!?‘J)/l /j) jfl ‘ JjTlj I (A Jj /f jt 
‘ /L j ^ \U ^jf\f! lJ?jjj ! (f(j) ^L/jt J 6 aj jf^J jfjjj/^ 
</L^!‘\x)j/^L/^ <£_/3 jJLjJ\ Lj^iLjfi/ie^j 
<zL~ ffj/f^J- \fy /e— (fféjj! f \f! fjj j/djJ‘(/jJ 
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r-m/ui (i) 


/fy\y*^^^Jô\(jyjy^J^S/fff^‘J^^'J tt S/J/ a ^ 

f(jff/)\£. — jJ’it/é 


»\J) (jt LJ$j J\}zJ j/ J\ 
yt lif (ji (jtP^ <£l (j^ L^ 


^ tW(j? i^ JjjL' i <£ e/f jf*i ^ ^ 

Zl J ô tfy '&% JbJ’'Jjl ôtyfl , j)’J i ' lA <-/ 

* L * 

/j\i£-\ôJff\4S£j\p)jf^£)lJ : -j)SS>\)S^/^J~Jj ; 

♦ 

c^\< \}jJ~jlJ[p/Sjji<^J^j)l^7j^iJ^j^(jlJiJ*J^jp 

^jJlASSJf? JJl/\ <£- 6^i l /j/?J&fh J fo 

y)jjJ)Jlf‘jjtl^^jJ(J^)\J&l‘J\JljJy')Jls(/l 

j\<^j^ffjij/ôy{(fjz &sU\£- (3Vr ^/(fjt 

jjjfâêf 1 cJ)j)\£- (Jyjijyj^jjyi / <zfy) j J 

8S®1 J^i &/* > ‘ <f- 1* lf L )/jj/Jj jt jfj i £ \M f- jJfJj<) 
(fj) j yfL- 1 rjgs Sjj Jl/\j)\ f jJ/ lr l/ 2 *S j \)/<Z— \ 2— 

♦♦ ♦ V 

lfj\/S\ ^J\/Lj)\^S(f\/^fj^J//^(\J\))\ 

ijgf ip\fffj\ ‘^j j^)\^ ef/ 

L /J^\ / ( f^^fjêt£&l\fr*\j)\J^)5\)&f , ^JtZ — J' 

fJlfyi (\J\f- jSlflfl ^‘f'P') J\J j)\*llyt * * ‘ Jj 
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v_ J ' J ^ C—^z. v 

J^ls£jCtl‘fU^l$fjt<^jJj)fif£fi}*lr(^tcJ^^ji^ 

y \£t<z— cj U)j) llJLU 1 S L/>* * i— i_ !j jf y l><^ (J.y Jjfj 

♦ 

ti'jj^ijjSf Jy(S( (JJ W?j cf u/\ ? jt j[f^2C J i(ji(jCf‘U 

(£) sjt ?<fS; d^yf^jt j)i iffj; j[y/S j\j)\ iff; 

♦ 

(jj'Sd')^ jf\ jtjj(j/)) )yi)U/j\'$/£ S^f 6 

-j?iJ & 


)f‘)L^Jlf (Jy^))‘J^if \fj^}fjffj'j Ui/. ^Jjj 

* y <l~ if J/^y (j>^ u-e i/(j i^y i* ^ ii/Zl jjfy^ (j / jj^ / 

J ,r y ^ f'cc*)<C- j, I SÊk'M I Jyyj L* <Zl (J L/j f Jj)^c2s 

e (JjJa ^J—f/S^ f J i?Jr*)S)) \tf HlU' I Jr'j L~ (J Jj) IjJe Syt 

J—f£jfjf^S( iji dj\ ( S'Sj (jyHl j^j) \ u j? (3xjf'• ; U 
j^Jc‘JLj—[p^jC^<(jC^O'(}f\) y <C~j\ /(jiJCjj[f^J—\) 
^jf)S^J\jC‘-Jj£jJciy^C^JJ>Cjfjf*^C(3*J0jC‘SS 

< jf'yijje— J)j fJ'Jy^J U J* IT tj) I J)jJ <!~y~ <L->€L 1 JI jf 11? 

(J.J Ui?j jjf (><< c5 J jlb/c5 U?(J^ 

i "» ir 

IH czJ[sj / /43£-jif)£y*jy^(}f / isj^fôsS 

Jyf‘ <jl~ 'tj J L**jj LU j/v Irjv U UriJ l£(j£ (j^jj y^ I 

LUI eJ j£«£ fe ^ (j£/ J LV j)S/ / jfiS}f‘(jLjf\J\J' 

jj^> f yj* Ê l/yjl ^ T(/ é* ^fij^jJ \ (j£ ® (J? f Uj>j) f 

‘J)£y k ji)jfy k ^ r cj/SfJ J —v ^§1 Jyv^^ 

|^^i^(J I /^^y/^vbjljJ^^J/^y^L'yjl^^vl^JlJJ 
J(jt£li;/^^y # jlcJi^(JlJ'f^Jy^c<jb*JfcljJffC^ 2 ^lT 




Y I FiA-sJti ( 

——— i—sL. 

J! bf.y*!/* \ff J/l(j'(Jlj!lflPl l> \ S^// U/ ^^jff/l / 
Jtjit^eJLpSJ l \(Jy lUL/y (J? (J f 2 — fj/Jj/i ^eJLp^J <i 

-jsif/SS^/^2- 

^\J\'eJ'/iJijOf(ij\s > kJ/J/jlt 

c/»0> <LU<£ J&\jSj:jJ3 : Jl? ^e '&y*d2t-j L 
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resumption aet Jk><L-\* i^eJJijjf^/jjJ^ 

(i/‘ y/jsS L- ^/y J iry^ JjtJ/ji^jjL , 1882 
♦♦ 

£- (‘ff > J U £/'< <fytM Jfj U < <f /y" 2— y^f- Jfj U f) 
fj'7‘ J)fiJc l &J/if. i— fLij)i uJli^ 


vwwv.besturdubooks.net 



_ f Jv 0U U 

{fj\?J.[f/SJt/'ôJfji 1 " 

- j/> t/./ojJ'oifi 7 ‘ l fxJ bi 5> ifu y U^/i i \f 
^(/j^JiJ^— j/ /j^&jf \)iojfijC> 
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Jjy ^ <> j/1Â jJ <Jy/^ L yy l/(/Oi IJ// L 
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JJ\/ &j3/’Jl\J , \J2 '-• zf sj oJj/jf///')?.) L / Jyt^ 
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~ L j^jl ‘ t \/ J) (ff* L* 65 (X^~ /) \ (3 £/> \ jf\ 5 Ê 
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J" I L Jj£ L / (J jj b ((JJjj(J bj (J"<£- /jtfV (/(lT(J/ 1 /l£ ( 
V//VbVjjv b I (JJjj (JI JVj I / ^IjVj b I J y <5 jy J 
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y J^jJ^ji^_ /(j(j//^ ^ l// l*j^ J L jL / j( jj( j 1 

JvU(j/^£LZ~/L(jc^U (j/jL//L!?jf/e/f/y 
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(3 j/l zL j i zL zL /0 j ijj <zl ll j^ll y/ j^j 15 j/l 

J -/j^jyjjLbJ^ Jjj(j(j//>V<j j//jji//lJjjU 
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J^U/ é-jSie— (JvOjy J ,jJ/LS/\J! ^L/fJ I <£- 
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<J ili— f^JJfj^\))\<f J)jt JJ^ffj l fijj^J^ 
Sc^^/SjjjgjLjlj^\jbjJyj7Kf\r\\sh\ng)Sj'\j( 

H-LS:A\&lj\a 
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i i; t/U) JPju 1r ^ u L / J;//J //^/ ^ (/(] 

>j >»f t (^/ (jj//J U/1 ///£ (ji (J Jjy/ /’(]// ///c 


U Év Ly t (j£ /J / / (3u/J/(Jl^ Z- ///U/ / 
^ !r ^'JZz l// i/ o 9i 4-^ f / / /Jju u*;?,? u 

/ (if (Jj^v/y 2-fj&\f>Sj / (/e/U^y/j/JUv/ (j/ 
6 (/Zl (j/ ^Jr//JU/i (J?/^U/rL/f 

uy>// ^ ,/" J/^ ^JVi/T/ juJ/// /// z. 



_/J/kZ- 
♦♦ ♦ ♦♦ 

/ife (jJj (/y ///<// 


Jrri/y/U_/bU ^tTc/J>^ £*/</!/ i/Jj/t^/£/*L 

<Z1 ^v//J//J/ci//;/(3/y/U 


/* 57 b t&jL f Z1 v/j (ji £_- U (/ily //(J/>*/f (J 1 $./i<L£- Z—.j 

//^////// 'l/^UL / /;>J/^ / U / 

- iy t* u i/j/ J i i/-> /v /v/ 

lTl/^ ^ L^/^ (J"//^JJ>" U,/^> , //^/X/^ j -r/-J 
/j zL / Jv/ /j /y J//(/ (}/ // ;*>( /^ 

♦ ♦♦ 

/uje/ j/'//////L( 3 J/////l/^//^/u. 
♦♦ ♦♦ 

Ae/'f-UfJmetal I eve I )Jjy Je/^ j-A” j/ 

♦♦ ^ 

y/U^(//j/(visual aids)(jL/;/Je/f JUUU 

Jul <£- vj>/ 2J e/ u/ /i < / j>//l~< 
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i_(f.jJ(3ui>(^(yV// K GS^'jtfjlf/j/si 

‘•£L-j3js2SjIj)I J-)(Je^sJj^fij'i/!{J^Jii/yiJ)i e/H 

jif-Jij)iJ)jbif-f*{Ji jt j^blfi dJj)i } \}Ji)f e 

l/>/lL</vi( l///^ l/> sj <• (J>?^/l/(J;^///rii^Lj L-fftfd 

(pre-primary edueation) 

day eare eent 

«^>t^‘^^/i/(play group^t^/D^iJ/L/- 
L~ jt //t c^*j uu^v > j^J) J. < jt 
jtjJ t f^>(^ty<:J^2l /1 Jjd')Sjb)i2 — j\Sj)J Zip 

* 4 ** H 

day )</(/* 

Sbb)i^ s jljjJj Jij&tfL-\fj*\)/jé jt (eare eent 

-<^t>olr(satus symbe 

(J/~ 

frjijJ'jtjlj)! (rlf l)JrbJjjfcf-SJislJlp j 
y/r//^ i, ( |T| ontessori apparatus)f<//Jv^jy<VL 
Jl>H (non montessori apparatus) (J Jj) J/t 

^jlL 

’f 

< tJl)JpbJj£<L SJ J ^ L J JjtJLjJlfjts-f^Ji 
L-ftj)/J (fJjf\ J'J a \j)^f(L- u JJfS&ji 
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♦♦ ^ ♦♦ 

pre-primary edueationi''^*^ f^^. jJj^jjj j/> 
fi4j')ty\fjfè‘J2Lty&J*£j~'Z/Xg!ijftjfi(\/iyij(i&& / jj}t 
ijj/ JiiJL^J^S JiJj ^Jjij/é- ffjJôifj- 

(iJfijlriJ^JIisS.il^jij^jÔ/'flpJiljJll&iJl/l/'/i&iJ. 

♦♦ ** s *♦ 

(/jt Jf i J'léL? Jr J Jjt ta ioI mIjI Ji/ 

/kyt^J'ij^jJ’iSji }&>^jijt//jj/fi/i’JL J^f/ 
Jl ^4 — 7 ô[JJJ^JjJj^Ji S&pj'iJk ‘é-^iS 

/0.<z~J iJ jv iytij/ j/SJ i}&> i jLUw 

ffJj i i/>U &>/>! ‘ U* 2 -\* é£ Jl/i<js JyJf'l/S<L. 

jlil?Sn ^jj *' /\’’fjf/fe/Jf**(${/ijtjfifj'ij 

jJjS/ô/Jj’J/~b<L~j/i j J-j/^/ij//yt&J^j i 
jfG{fZZ/S&&j/:Jji£^/Ô^>.(\J/ijf^j/<L-/tJÔ.(i, 
c3 ia> k-e .i/ J lL' i j> i ^\J> ^-i> ‘ » t\jj >\j_/£^ eJ tê> Jf l J t 

e. ifil/./\f‘ 'faj ‘ J}£- 1 ,Jfb)t ‘•jJ)J/Z ( 



^siJ-^j/iL/if\/jiiufi^J jjJjij/j^^/ ( 

/* ‘jZ— j/ Jj Jr~*Ji I j/JJ/Sjj/& cl~ (Jis/P'l //ij^ 

f /- iSSj jt JiZ^!}\t ft!^J/j)!e^.yoiij(/jt (j 
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-aJj_j ijJj_>» yS” / fijt (/L e/bisjb)^)Jj)/ l§l 1 ^c 

(v^-V' 5 / <j 

- <£__ ijr l u^(J^U^Zl y lSu& & U 

Aj I j^2jj J 1 4j I ,2j_£j ô IjJ li û ji2JiJ I ^lp '-Jji ^i jJj-« J_iT” 


(l) U AjL^c>t-<»j jl 


‘Lif ')^;J J 'iJ'/-lô^‘<j>tf 

jjh >j/ jei/jiJpljiMl/j uJjL L t r| <^j)/L J f 

fcLCjC j> L-J’jt/^iL %\}\”'<LSj‘\‘d£) uj\}j:j tt, 

(JjjA jLrLll c/-> f (ji l/L- ^ (J*L?(jt ‘J)jj/ Vi 

J//f l-C lr/)l ® jf‘ bjL^\‘(^\jJ\‘J 

‘ 2 j\)\t&\’-jZ‘ 2 j\}llêt‘jJ b)j/^‘tS‘Z'\))\‘—d/‘J 
2^[?Z_l£j£jfr < £<Cjljô/»lk<Cj-i‘Z-[)Z-lf)lJi}< 
ji^yu 

9i jlb/ L f UV l,rJ L L i/s/ L <£l f 

6)i/6j\/6/J/(y^^J^^J / ^J^Sj7^jJ^y)\ 
M^lt) J>jl (/LjLU^—U^ l 'lJ^jt^J)7</))jljt(J'b2~y;sC A 6 
f&'(jlJ\j)\jf£ A i/i jt (jy/\j)\< jt U JljlL /j/))j\ (3 
(j/j)\l?$Ljt ifij/tj/iP^yJj) (Ji^b)\o>/J J /jtjiJ 
-Jlf(J j>ijLt(audio cassette)j^-//~ L<CL'& 
jfSj\y)j}Lfj)ijJjiSjL2Cj4-LJj/Ciiyr 


♦ 

I f*A û 'yfJ-e J& e jf jJjC\ ■i'y/ Jj L« i_jLx/ < ^px^> 
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ijyfj)<ijijsl^p\\/))j)\ JSi/, 1? yjlJ! (J'flfl 2 Jjl jt (, 

^\^\jfyyL^J)\j^L'li^\(jlJy\))^D)ffi^\jijj))^l 

w H w H H H ^ ^ 4 


^Yi/i(/^£O^U<(/ r* 5 # )-*££ ‘VJ)J‘j {/‘\P‘\2tfJ 


Jy i J\J i (3~- (jv i J?* $ 1 eJ \ tfLsfd ^f- U%f\* 


L-LLtjS~J?iJf'fjf\f/ffj\/\ 2 L/j)\j/fr>){ 
fj iji j\jj\^\yj)\ l f f Ji/ fj \}j)\ ofts-fy jf J\~ ( 


(^i_ j'fL}fjL)iJjfL^Mfj\jLLsi<ff\/^f > , 

j/jjLji/‘f lu 1 jijf} ^‘jf\j;f/i’’f<Sji‘iyiji 
jfl Ls: Z — JJ JJ \j) U .yt jfjj \}yfj\f 

<f jf\ if{fd)f<Lsi J) \ef ) \j*>\<L.\J? Jj\ifj\‘ ifij) (f 

-<L-t?\yji^j\pj)J\M\i}jfx^jj’j)\‘Lscf\ff\)ji} 
J\‘SiJ\j ^Jv f/} Uzj^j /ifify L)/fjf\ ijjjf* \ }\ft 

fj/fy f\‘))j \ ji / fS fffjf j-P j/j\ ff j 1 }jzJ i 

fj ^ff/i lfj\J-f fjyfJij/iJ)\Jj Sfiffy f 


JSejf 


-ff/sJ^J)^fzf‘&ij‘jff)bLj\‘\ 


fji\JJf^^if/J/)ji^/k.Ljf\Jjjfj}\ 
Jj>)) Ij Ésji Lj?„ ^y> f}‘ toj&tf, fjf l 

^)ffj\JJj)\Jj LJiyJPf ff Jit)f (middh 


‘j\/\<C ( <-?)f)sf |I J/i fji jfjfj)\^fj/ijfi 
” ♦ ♦ 

♦ ♦♦ 

jij\é / Jlfj)\J)jp<jJj\j)\Jj£yJ\f A \)‘J\f A \(*[}z)‘jii ) <jJjii 

J\)/)ifj\jf‘yfts:j<if)jjff^)jjiJJijjSjf<^\} 


‘<~\J c jijji?j/^/jyfjiij^ij\Jy\Ji\j)j>jijf\\}\ifyj 
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£-£JPf/Jjf \jfj^SjLjj/jJj\<j^jjiJf\^jjLj \ /&>\ 

^J(/\<^\^J(jj\fjJ\é'Jj^ (f ‘\J^LJ\(fLj”<JLjjJ* 

“jiiJp'yi ^jj *\j-*\”J Sl&&jiti 

- & fjlffjf^yfj ^ddj’jbi lfe 

L>L j\<c- \/J/<fi &ijL . jjf'V; Jj\ 
jf}fV ‘ ‘(J’ ’J JtjfJ Jfj^Ji \ \y<L jj\ ijJj\-( 
{J/^LJf$ijij\X\J\jJ'\2j}\ t -J$j\&\\6'&cj\ô\{Sjj\j’<£-fL 
1 ) k-e e/ jVj ^ L^*o I LfL {< 

^ tf (jffjdL tf <f , ZsJJ7f (ji I jf L/ ) 1<7. 

\ptiJZ\$‘S/Lt-.j\)\L j ii . i g^fi 

i f(\&L( 

J\ jt J Cj f l / / J (J{jjff i jf lfjy\ J?\ L* iJ/e/^ 


Uvj? I e/yr L ^ ti < o? J \>J-jf' A 

-£-\ZzbfLJf\é'jfJ;JfJJf\Jf\S , (flLf\)*il J £ 


JjZL\*}^y<LJjf\^\*j.jtyJj\z r \jf'i\\i'^f > 

^jfJjjfj \}\JjJfjf&s \ (jj L 7 (J ^/ 7 Jvj j^ 

* l 

J\/L jjfjJjft Llj t—i jJ (j/fj jf\ jyi &j\ff jt\ 
jJJ^lf^Ljjft Jfjtjji\ziJjf L 2f ^L (fJjfjfl 
yjJ’JlffJI yiiJyitJJ^LjtjLjfjleL-JljilJyitfS 
L I (JJjfyj L JfJjfeijf I jf ^Jjyi tJJf}} 
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j 


^L L o/U* £/[/i JLjj JjL (f fc)(Jl (J* 


IjisJ* ^L^iJf ^JjL JjjmA Lfb é—lf*L l^/jj! 

(JJljilJ;'JjJ J$t‘(jj LL+U/A/ jL JjyJiJi I e/oiJi I 


jij‘jtjiji&i^&if\%i/^^/ijt<>rjLjjjU 

~jtfjj<z~JlpjLjjilJlj 


‘ tj IfiJ </i /J y ‘/ J/!‘jj $JL (/v ^Ji/J }L Jjlrdfl? 

♦ ♦♦ 

‘ £*£/i /jjL' ! ‘ J~^/‘ ^m^i! ^'L i U^ 1 < (/< 

jJ L?jLiSji‘J\J^”LjJ—!iL-L?jtjy/>.^Jl...^j[f 

iSSU-/^Jl oi ‘ Ji^'S^\J J'fl/l oi jt JJ"\j)j 2/12/1Jil 

Jj^JjlJL^^jj’JjfJilJjb^JLjiJjljJlil/jL^jl/ 

^j/L u bj> ^ Sj \L oj/x/ ^j < jj^ Lj jytL i 
2—&jjjl(£j^fj(j)^jpLLjbiJj/.jjJ/jj^j—LfjL 
L j/iiJ JI fI jjJLj/I (*/lj b ‘f—/jj f^Jr^L (j! 1 

‘c^/if^‘f^\J^ji‘^fVfôLLi- fj$/ji/i 

j/jf‘&Vi\)lf\lâ ( y t / ‘i'ij2j ^jfjftjJj) J'\J( f\J?ifO 
</ 1 fJ/t/fJjfijjJ/f 1 ^ ^°yê- 9 JjjiJi I 

^/e—^/ji! 

L L- !yf'JL sJjjjIjIjLjj!^ ffj/Ji/^ ^£ >JL 
J!}fJj/;Lj}!yftjLj/f / iJJi!j\pJ/‘£—jtfj 0 )^U/; 
jf)....U/!g LUtj/ ^j^fj/ftJLji JjtJe-^L &£J0J 

dX (tjô&j&iLLu*^ 


&*rnjL)!ju<<n*rbAfJij/ , i^l 
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Ufj/))j)\ [p% 3*j I J l 

jy^L*(ji U^'Uj J 'rf U^f\<UU*J<\yi(f^f\j)\ i 

f j)< < <^^\?\fj /U/Uj\^U?> j)< j\Jj^)< <J 

? I • ♦♦ ♦♦ 

>JjlJ 1 UU“^~ U‘ J3 '‘ \X-U'- _ 

♦♦ 

Juf tifutt ut Jé'u i ‘^Lf‘ji?if<J'*s 

Ui&lj'(JUl/(J*Lj<U?ljhjl{j^fj?&l<z~(Jj : /y^ Ufj(j)< Ijf 

«^f^ci t }(f'^U<f\fjjjU^j}ji/jy^\<\f\fujd. 


I /\yj})<£— £ S^U \^— < ffU U \ / 'fjjkj)\J \)}\<jy 1 fiffjbtj^. 

M<C^f.^/‘^u/>^&fUy‘^)J/£//LJu 

JJL 1 iy L‘ {Jj~b> i iL jyjLb /t- L- U- 

^ejo^y^jy^e\jf< &/&'<LL^i> 

JJU^(iL^U\U<Ljy}\<^^{f^j)/Ui>\i^U**LL( 

}?U/U&‘^j\fi\‘JzJ/‘fjjt<ijt\UsL m _ ^Jj\j^f<i)^Uyfj 


Ljyi <^yi^fj)\ ji<i \^J^j^\jjU/L^i f k jj\aJf 

-*U (f&* L <C ^ i/j) \ Jjs»J4/f Ci 

^UU\ff)jij/U) (j/U)^>UUf*\J L* \)/jtjLu<U\k 
U L ^/^‘Ul ^ iUji Lôil jyf/iSfb U<j L jU (J 

Jôf-M.UU-yôyyJ-LL/U&ijJ^ 

(Jf\j)\j/ J (J <M\/^jt J /1 (j~ >jf- jff ‘U^^/ a> ‘Uj ‘frôfft 

sx£/U b/\y£\ <<z- (J L }^/j(jjP: L ^/^jtjfu^LJpj) f~C 
_ôlp-jJ aJJ| UzÂ >-J JjU\ /^>-\ 4JI o\j^<i)(jf\/\Lj^jtL- 
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J&‘^l?Jjtj^'C*!é / J^\ L f^L^/k^ytJ^ i^^Lj^/J 
^ l/jL <£-J^jt jrJ fj U !7! jt77/<L J—J'j ff \? fJjt \Jf. 
i i_U \JèLjljJj) ^\t Ô/jJljt l/^U^ \? éL fi!/J&t 
jjLj) J) L- j! Sl; ‘. JA?L\p h z ^/j^ e/ j èfa jtJk 
j£ </ ti\s£i fc^j\/! (jUl <£- j* ‘£-yt£j> 


^f*jtjj /j/t Jt ^<^)^\f!jj! jj^jlj^- 


-JtT^^J)/)) 

'.^l^jljJ/ljJjte^jf/L 

. . ♦♦ ♦♦ 

Ljy?Jy!<Lf* ) (Ji)jt ^7L(//*L‘yij / /7^f/<2sj&)£-L? 

\f A &uxt*sw&> 

jt j/<C J/jj/jLjjjjt'i'ey. JjjL J/j ul jj 

J—\) i_~j? LL‘ j/jjk\J ^f!7) [J&jt £—1 J/jL j)\ 

JZj)ljtjij{lJl^jblJ—bJ-lr2-\)%s{\:<C{lJI/l<Cjl 

-Lj/'/jtiSj>v 

J}jL^J)jblJlJ—bJ—L?(L-\^jt j/S^IJ^jbJ/Lfj 1 

L~ Vt—j)! f \Jk f \&^<zj\J.xz-\g‘é/ 

<-s/*jff L <l _ ii) !<L fj i J</ j/iJjL/jj/*j? : Jytt/jyi 

- 'jV r J Jjj ij/jj l/i //jhn)j 
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JL (J i ijJ' Jj 



M ♦♦ 


>j .i*/ y t/ 1 Uj wJ lj*^o bc 1 ‘ 

t>>• h[$Mj> l(jtS‘éC (/U L f.i— (Jj/Ji ■ yjf iP) (J 

^ ^ l^ L^P 1 ‘ ^ ^ (J^I/ 1 )-^-Z-/Pi tf‘y i_. 

* ♦ * ♦ 

Qjtj^'(^y b£jf^L~ J^J^ cT<Ul 

t^kgj£]j£j3i^c^j ; t(JLZ. —/(Jv J /v i 

(j>^^U//(3>c/^i>/>(>y*i/-4 | U<L (jyu>UL> 

/ Jr^eKe^Jr > j lT J^>/ ^ > (j3- /i .L>/lT^>> J , 

(3-JlTJwj L//j bf lZ—^ • L_ 2él/ (£L j/> L y 

- z —>> (y>5 u^ i ej q?Sj \fi 

‘jjj^i? j j\< j^jjj J j\ /j}\jJ > j jiJ*j* 

♦ ♦^ 
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j ôL>- y>t 


( ia* 'f i J'l 
f 4 j j>L!j ^Jw<i_*J! <L*«ygll ôj-A ^JLT iJ %»j ”l y te/J)L>(L/L 
^y^- 5 ^Lj^lJ^C 0 a '-L' ^(^Lo yijij ^y>H jJ 

, t* l /(/ 

L» ^j^ T? £9 ôLjIj L» (jj?! j>- o_uS\J! ô jj& ^5 jj Lj| ” 

£. £. £. 

L >*3 fôL)j^“j oL>ti»l j! Jj«j ôLT jij «■ LJ jT t ôLjt^*) 

£ 

^j>J oL>^>&uL L»j fôLL 2 ij ^JJg. j L»j fôLiijjT ^e—s^j 

(r) u ^jii! a^Jj* Jl j>1 ^Ip- ô LL-o*Ai Lij! 

^ t/iyjT Ll£ L— 

^L (^ l ifi ife/l ^ l>t uJ/LTl ^ l£j 

i£y y (Jr/^/;i I i-^/J L**> ^ L Zl (J".U > Ve/* 

i/ly> /jd£-£y> LyC L- {jt \jf\tjjl Zl 

<yi (/v/i^ Ui / L~ f/j*-'*- ijijPj-f/jri*- 

e ^ 

I 4 A 

jC /jw J /*<£- ^ u ^(//jL if i// 

-w 

j ?I 

i * — 

jJ Lj^ ^jSsj jj ^j fU>- ljl- D ir l j^ jir ^3 ” 

^! ^uLygJ! j_wuo> ^5 Lj'-JL lL^o-j f LJLp 


^l ^jLsJ! ^3 AjjJJU 


i 2j ,jjL L 


U JsU*j e-jjjJ! ^sPjfjjJj>tj c_jjjj! ^LjsJ! 


jj jjL>- jvLLiJ £ U-»L>il j*JLp oLâj-2-« <Lp jL>- j_)*^ :3 j^_ j><oj! s-jLjS^ 


l9TAf jL>- 


rrr: ^LJi ^iy- oLT ( 
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^ ^ r-^y/ 

^L/jj/Ui r u: 

_‘k_ fc«> Bi- jl^vji^ t>f J JU Ub 

(Jj>>£W^lC/ tfJjV £)l3l/{j5hj* 

JI/Jls)jC>‘^^ljL^)Jljtlj)iJj^( £L~S^J* rW)^^A 

4jjjâjJ! 4 L?jUu® LgJ>- \jj ^Jl 4_*iljJl ^jS\j L»j»ip” 
£voJ>Jl jj>-l ^jj C_/^“ f LtilJ-^ Jj-/ ( ——^ 1 —i Ô-JLLJI 
(l) a «LUl j^LLoJ 1 J-j lj' oJJLJl cj \- i jJlJIj 
{jtj/jfJ)l^kJj2^l)f^£^J P * / $)[firlJ)l) j/^>” 

^ u ^ Ljr ij> l/i (^ ir_^ lj^/ l 

- ‘ 1/UlU L**lC/ i/ ( (jCf Irjf L^ L^^P/ 0 

y{*yc~Jj I £-t\i*j*f*j)\4—ti^fJ{Q&%)\ J J'û*zzG~J'\ 

1~*JjJ>^/jC / (/C(j? >y ^L $L Jlj)ljtL 

le—JJ.) J &§/> <3 L/Vi-f. t-> /X/y>> ji ?. 

&J^Lj>S^Q?Z ii /<jO^J>jljl!3)J’i}lJlSt 

ViL- (} U jL L J>/j U sJSlL^JJJ) SQt£-& 

j/'jaJJ( 

Js SbS' jL-'LJL 1 ^ 1 t i^_*if JL/Jj 


£.Si£.J./V. sUs'yi oliiJs : J jjI 
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f Z~Jtf jJUjiL 

^Kj (<: (Ji ^CJ (3-^^ ^k®^- 5 ^ l 5^*1JjT^L/^eJe, 

ijj)/* L* bi >^ZL Zl f 0 TjJ <j (JI /J(/J/ ^ J JVJ L y 


J>(/<yi_T/ f Ly^Zl Jjo L^iJ UjcJ^(JU^i 
- ZL i_~ bi^ v Ju/'iL ZJ (j/JyJr'iJj/ ^ (f JVjji^ (// (J J 
S (ji/L^ vj>( (3</f i$3ijy JJl/^ (jy Ji^ (X (jj 

JJ^j/OJvy uj l (i_^i^bv£/ jy> 

(ji Lf ^ u j uj lU< (/lT^ k/^^US lL/v^l 
2L-j)<L- i/b)i JjI^j jj^ii \j^<L-f^ £(3JJ^jy^£^ ( JV 

ai^jVJj 

♦ 

^ (3 LjJ- 11 lJ LJ 1 J ^ & ii'T^J (jJ- (J^JJjAfi 

/>? (jJ/^(j" ( y«~ t>? / (/JL ($Ji y^ JL^ (jA^ J 5 u f b) ^>. J 

(i y (j j (j t^v kj?J/j^ f (ji(<J> u: i jj/i_ (ji^ 

6 ♦ V # 

f (-J b)a)ij£z~(A*)(j'i2~j[k^c/zi Oy^iS^ 

(3^/J^^iJ^ ( (/(i7<(^^ 
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jéy^^foJ Ir !jfjif(fj!‘tf(J\p j))f\j£j J fjj 

♦♦ ♦♦ ♦ ♦♦ e 


Jj-jfMlMi (0 
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9jJ^J<9j/k ^ \j'Lj/j/)J-~ b 

j/jj^i/f $ lr t/j ^jjtjLJ'jji/ i^ <zLfjl /-[/•$ 

_ l cycJ\k/J<C(jj\jyJ t* l /j/jik 
/ ♦ 

Jjtfj.j>\ jt£i>4 

ffc/Li^ic///VZl JjfyttfJi) i l/ljj. J ^J.jjlj 

- frjf U? Ivj) IJ l>^/ (^J^ Uy> If ly^ 

Gsrr^rr*) J^LV-dl>( A ) 


J*<L_ (/I f L£ U-> I (J l> eTjj 7 f ^</a ^ (31y 7 ^: L A (ji(Ji> 

jjyz 1/j L (Jvj t-Tl U/^J— JI‘(JjJsjjI‘ jf^ J UUl (/(ji 

L y/J> jtjfjj/ 9 IsJ ly/Ji I U*J 

uJy/ f L£ ljJ/1/ (Jy^ i_~ o /ji ^ L Af U? U$ J^ (J lyJ<J^C^J 

^-> jtJ\sJ/~‘(fjJl ^Jjfji JUU^,_/J /JyJA 

f lyr ^ iU I j/jv J U (y** U y^* J\s< lr (Ji (J i> l/ y lyr (J ? )j. lr 

♦ 

(flj 1 f U 7 Jj ly/li^ s /j^ Irji ey ^jj/^j/^J^fji fA9J 

/J<L a c/*c/U4u Jii^(^i^Lil(JU^i^(^i^ybVw : ^ y ^i 

j/yijtfliJ—ijL— i^âsl <fjlJtj/jjtJjUc£t Jj!j^.‘ fj/* 

J/. i/jljjijjli/ky jljy /jj i/l 9 jjj! jj js/{J[> jtjjj t—l L- 

<z—kjifjji&Ljp(j^ 

^t^jiUiJtjij^jijjjji^^/. Ju tijK&jiJj 

j/t^jiUhti/~^ r z/d\izfj/!/~jtj? ) .ji?w\j'£^jjij( ly^jbr 
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-J'tfedlrJl*- 


/ 

? U> tj-?. J'i,' Ir /■ c) L> 

| ♦♦ ♦♦ ♦ H ♦ ♦ ♦♦ ♦ ♦♦ 

Ir 1 d t^ 1 (j>/û' (j>/»> 1? L^li fJ «<£_ >_c// 7 (4 /Iij l/ i/f U-1 

♦ ♦♦ 6 | ^ ♦♦♦♦ ^ * ♦♦ ♦♦ 

LvO^f if&jyiJj ^/fj 1 < l/i }^ j i— ^ftfj 

-lA/£>C^i—/C-JW/I^L/ j)(Lj 

♦♦ ♦♦ ♦ ♦♦ 



♦ II* 


/u>/e D &2> 6 1; J^L Zl ,L ^ 9 >i?/aVr^^t> 
frlUti'iJy^/ji I ififyQC JC j£ J L UiJ l// I Jf ba l// 

- oAj If ^ /V/6 bJ*/fu& (/(]/ 

jy l? (/i^jy (Jj ^ jj^ (j i> 

-1/ ty? ik l^(j i (j L i f /j/ U/ (^J U/J (j^ 

Éf£jfj'l 2— J'ly ,J\!y£ jil £ o \}jI 

\yj-jj” yCiC c/(j (//Ji ^ j////v(j/ 

. . rt . „ ^ X .J / £ a * S j> 

(Ai i** ^ w i* -> ♦ ♦ •* I 11 ^ et ^ ^ l ^ w f 1 1 ^ -* ♦ * 

iiSJU 31 ^/>-jjj-â-P AJJIj ^JnJ jl 1j-^> r i ^ J j 


ié -S 


ts.// 'j-^' o'3” 


(J>yu 




Ar>l: £ Ui/J!j £ U/! jL/ (l) 
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Gw=*rrO Jiyrefe J^y^i(9) 

Lf Uj)!/'I tf:%,»i)i /< tfjvt—l (j)/ L SU (jy* 

♦♦ * 

^ H^/Vj I Sif^ f/jyfU'l L (^ 1 ((J */ 0 & f/t‘$(JbU~ t '^' 

< U^i j f J} * (jJjLJ /SjbjJU^ J } jut^/ J} I 


/7i^(ji<lV^Jt^VI/?tlV^^( f tl(>2— /*/£-£-/g))D\^* 
ifl^iSJ }} t 2L~yi ( 2/ (/'^ \y\j)\if \JJL eJ \ < UJ^/.U/ jtijj 7 . 
jj>. jjjj Su } \ }} / ^ bi i S^y\j } \if>?‘S U^ iTj^ t* ^ Ja ^ j}}j}} uf 

~SuffS^ }} ii^ A Ju'i e S 
U/[?j>f)\ S?£ SJ } ^ }}( £-‘ J }} ^ SJJO'jyfS ^ 
ft£ u }i}} Jj }j i'uZu'\‘^SS^/^^^^&^^P' 

-UfUj } (f'if\h } \ 

<*- itf^S^JifSfvi jV vee ^jjdi J> 

V ^(3^J(it**V r V 

Organie) iut/ijji jUt/efjt J\J\ Sff 

^UffSuf^/S^ }}i ÔUt<ut2S(\no(gan\c 

2 — 0j\gJul<^k\l/-2^\'}\j } \2^<f\èS^UlA‘/ r S'fU\/i 

if l)j}j)b/‘(X )if \))J&j)\(f(f)if b)})(J\0):ijté£é£fv 
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H 

potassiumcar)^j;v^LV^Ksodiumcarbonate) 

^j^Kbonate 

Jy^Ojf Irfe (j 2 \^l J /' (3^ 

^(jKsileil oxid)> ^(antimony oyid)) TlJl 

l-^v i— (Jjyr t UU St—jZ$j3 1 ly i< (jl^ U/ ijj^ 


Gui =*m) / (!♦) 

LLili'éefiliJ’^Ll ' f\jt\J>jpl)LiJ^£l 

‘ Ô t J-»4 Ur 1 Irf '-fe uiJ>/< r c /‘f- \j'JjLjf£-£L} ô/j 
LLÂ^j/^/iL^^f^jt^ji^jj.L/lj/ 
jiLiiô^LL : L^ijij^L£Li^i2^(J’Lji‘Lizfiki 
kASEM^ e/^ ui L J ^^^ t; ^ 

jCj/fj~Jf\‘\jjj^J/ij^Ji\^ r /tj\*jj\6i-/\i- r £ / 
F/ij/jt/.jtk/C~J?f/($J 
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l /LjXb(r')^i^J(r) l *>U(/ t ri^lc£^.ftf&L^O) 

♦♦ V V | ♦♦ 

u_v*wU5 Ctj?l t/l< C- 

-L/jH 

‘ zCm (**£— iJf^^iy^Jii^i /,/■ 

U^V ^-rA^ C/^ ->(^ / ^jy* 

LfvCr i s‘('‘i(Ji2-iJi‘&y;l,ifiié / (botony)^t'L>j^> r c / 

-ur 

(i*ûû=^AAr)(jl^if^^i (n) 

£y\L(/Keye surgeon )(^^L 

M /^jf/< LtL; L~^ vJ L (/•/ 1 J&^J'ijli/{j/'ji <k/M 

^‘^\^ycjy/^yi^jj^^jO\j}\‘^if/6jUi^ (eataraet) 

t/ K/j le^ lj&(jt} i(J^ 

£/*j)\i//i/ijz{/y u/j ^^ £/ut^L f*if\/\2— eb 

^j}/-J^s ijtj^i/ij^j/jy/ifij^jty ijy/^jiiilj^Ji/ 

eye ^Jj/'iJ^^j/^iJj/ijii^J^e/.Jik 

-(surgen 

Jjy^r ,jt jfie- j 0 / (i* Li(catract)>: /sjt f*jfi/i 
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/rO./l/U* } ' 6 $A'<L£-tlrl'sjy JlA L\s c£ 

£jy/ 1 / J 6/1— 



<L (/i c i/^uTj; t 6/Vi; j;\'LL$£L. ir 


LfJ$l _^ITj Jy*\Lj^s f 

^L/jjfjt l(*Cj(j£hjl‘LjU Jr*l 
/*ifi/f jClJiU”‘\J>j jClJlU”^i\^JiLfjr/^j/J^J' 

e/* ji^jj JbjjiJ^/i^ _/iZl J?i/bfc/ii*jjf 

-/U/U U/^y Ij/U ^ (Jjf 


0*9 (ir) 

LsJ’fnjt %C J~ty\j 3 \ J^ij>J^i J?jj {jjl/Ji f&IJJ 
JV(J~J tf /L/ l^l^l/U ly&’j%/' i 6 />* ijJjjfj/j^e/ 

ifi^Sji‘/i^ui^‘Ji/jiT 
L^J^Lf'J^\p(fJ } i (JfiLj / \‘[ JJpbji(jjjtJ / J’/jJ.LLJ' 
J^/f ( C^J Cjt (JJijf i/}(fr^JfJ ( su rge n) ^ l? L/ 
< (3 J k y* eJt lT<r- J (W^ L L /<//< J (s u r g e n) jy .iV \}> 

\7* L/e-r ( jt J * L? 0j7. / ^jfJJ I ‘L J*\v~jlj£ /’e/ 

M *« 

-JjjLj^s i jik(f)/jjjLbjjiu( 0-L 

L-Oy*/ L/L J\\*JjjL ( J"S I ) \jjt/L- /&IJJ 
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{jj}/{J*ff{JJf/f<L^j/jjCCikf.J^Jf‘i}ki{//^^ 

~}yZ}j[^v‘<L-j/~‘J/^M[/} / 'jtjf Ifi 

<j^y ii^(J> j/r^ 

2 L J^L U<£ 2 Lbcf^il 




/jbiJ\fj^jj’JjLi)\2-{j)\/ L j<£-y)\<z~\** }fjj/ 
jlj) ((J^2L<2l(/l< (Jv^ ij^djLJjjfâj/tf if'j/ /2—bi 

-(Jt’ l&l) fo}J}[^f</{j}f/j‘JJJ^f 
‘éC ey L y> LrL 7 ^! L* e^; L/Zl 2—2^jv f ^*j}j£ fJj}f/j 


jC^jf‘j^y f ^J? f‘j^y f f ^j—}//‘ fJJnj/ 


L-bL- jfiJr'fjsfSLj’ 

<C~/"LfJjf‘/j/jjf{j/yJjlb/)jCj/ 

~£L-t'[pJiJ / \J/}}‘J!J^jJkyJv/f//ji<L-J}/L 

L[2{/fJjl‘i!p-Jijfj}l^lJ f‘Jj/C<L-^<JjJfJjf 

juji^'LLjyjy^y 'ifiyjjyu-/y j ~// 

JJLfyf. JLè/*-V Lfjf'L^if/^i/i'i/^iL 

-jtL-jfeJ U 
^♦^ ♦♦ ♦♦ 

l/ ( y wC 6 (. j Vd < i_ ^(//i t/^ 

L \j\ < U U/*^L J. <£l (_/• \f)JzsjfJi J Li L jf^— 

/)J'-^jJ i .LL\.j£ s c-j)fy.\f/fj. 5 } ‘ jyaj [pj/ j/}} 
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<\fii^LLjiUfj)/jf&lil<\f ifi/jtjfl/ifJyLjflf'yL 
Jf^! ^l/jfl^ L(Jl) lyffoJlfi jf^L>< \f>Jlkjfj (J^fj'l 
ijj Jf Jx Jj£ (J> o£jf(S* llj/jj. <f £f < (L-ijf 

(Jlfi é-jfiflj^ flj^^fif<LL~l( (Jf((ji(JjVy4M<f2—jf 

<(Jt j/.^jiy^/oJ/jtL^fifojiJlL^JlLjfli^yjtfjj* 

sij^f(J'l<J^J i èL^d^fLLj/jiXfijilf(fy ifjflyijf 

-Jj oJj wJ J 1 4 j) I (Jyj^LL^LLj/ 


Gi♦ri ^m^Jr^JOr) 

Cj^u/(EYE SPECIALIST)(/r/rl ^f*jf!/! 
f !jJ f C Ijj J'ffff Jff*! yi < fij i^IT./1 ll)jJ. 

^f!<(fi/ifj^!< iib LfjJ^ff^SfLfyf^/ 

-iJOi—/CU/^lik> 

-<JL- L^fjyfL J fifffjf <f!jS.f(f > } 

(J<L ~jt?Jt^/lJi)fsfl)Jty 

- (J) I ffj jt J fyjfjt b IjS yff f!<f f* ^($) 
ffffiL J'jf! lC (?•/ <ji /^uri<Lt/i 

/y? !ll jyfl/Lf ifj'!<ff(ff/ / ^fsfjkj}! 
Jj! 'ofj^y fjj Jyjf! tjjf bC l/U ! U \i>*< L / 

-L ffÛf 


(j j > l^l i s/e 
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(EYE SURGEON ^J\)fiJ\L(^J\/\^\j/. 

ijjyJjy^J^J-J \ c^j'\jtj^j7J^y<^y/^\j*\j>j)\ 

/jJj/t L^bJ\}Jj'\j)\^\JjbJ / ^j)\J7.ffiJ^\M\ &\yj)\ 
4^(ANATOMY PH\\OLLkQ^yyAjj)\(jk’’ji(jy/\ 


-Jt 

♦♦ 

lKlt jijjjj/jfj^^j^j^jjjiJJ^ \jtjk {jjv 

^JJ^ilU)^J\Jj\j)\ib/jjjbjf\7 / M</J \Jjtfj 

^JtJb&\/jjjJj\Jjljtj\<^^\^£\OjlejJf 

JjjyJ\jjjt2^y\j^jJjtjy^JjX\jiJ \j?£~l/\Jjb 

^tb\JJ\^ijtJJrjl j?J&j)\J\/\JJJj\j)\<j,j> 

J\jt</ jJi j O.J) \ J) b))jj \ f PP'/jJ eJr'JJ jt^\J 

J jJt/jJjjJ' l £<jjljbJ\)j)\^\}\) J\Jj/j\jbt J 
♦♦ ♦♦ ♦♦ ♦♦£ 

^i~b\JJ\^\jtjJrJjj>&j)\J\/\jJJj\j)\ 
J' \<^jbJ^J\é / J)\j*jj3SJ)\l>jr\jt / ^^C\<Jr^0' 
<^J)\jtJj)\^i/ib/j\jt(J\j)\jJJ IjtJtéLjijfllj'J 

^J(Jj\‘<~JJfJj^J)\jjJ^<J^^Oiji/jjJ \ 
j\y jt j ijjt iUy VL, JjJ^^ji^^J/jJ^j/)) 

J)jp\)Jjy jj?j ))j) l iJj'IJ—J) J\ h )J ^jj j)WyiJ l *jt 

jt^r^JJ\j)\\yjj\^f\t\Jj\jJj^j/^.^\L- 
jt^\)jLjijji^jtfi9*J^C/jJly4<lyJ\sjtjij(jJlJ 

-1/1)1»] 
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(EVICENNA) 

” ♦♦ ♦» | ♦ w ♦ ^ ♦♦ 

I èly (B I O L O G Y ) rUiti £/ f < fâ /l 

jl/ti l f jiS OlUill ^ (PGYSIOLOGY) 

i_/cJL ~â £.£.<yrlDii^Tv/J/) (METRAMEDIOA) 

^yJ^J^l^G^ePHARMADY/Le^Dl^j^/ljG 

♦♦ ^ 

J # /Zl u?7/J)i<£ 

_ (j>? (ji (j ^ ^ Hsjs i ^ jt f 

f (ju^ ^ ^v/(J~ / IrJL* 

^ 1 L-/Jû>//(J I/(jiyT(j"jt-(Jj 

l^e^lvj u^> Uvj l ^Jj 9 )(J/‘ J b^Puy* L* w-Jyj l 

t^^y^^f(JyO^^^^L/y(J^(ji^>t(J^s^^(jls^^j JUllJ(Jvj 
±jJ (/{JjJj b jJ t>‘ls?ljikjjb(Ji tJJIjfjf/i IJ\jjy* L* 
(XJ/Jr? ff—yt J U ^* L J (jj» IT jrS.Jf>‘ JjLfVjl 

-(ju> J^*^vjf 

(J^ - t /’Jj L vj Zl 0 J: (j L/y//j( (J //* i / (j? J/ 

/ JJ kJr^ UjMJ J /l/ jfj^ / fsJ&/~J/^lji 

[ J 7 (/1 (j i ‘ JyJjij/Ujj U^/ f (ji/^l7(ji 

_ L/ t>?fj? 

t/ Klj 

âJjf'&lk&lflJjljjfltfj^e/jy^UJjJJifbujjj/l 
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j/jij)/tb}jb\f»^i^^bJjLj > -‘\f\ U. J’fj/n 



( psyehology)^,^!^ ^>c/i- e/V- ^£Jc» Lri/y 

^iyi)))/)f‘£j‘tS/lJ~‘^if/ J^f'l/j'ltz2—i/l‘l/'tJ*'b/' 

L ♦ 

< Lkt £/>—Jt’) &lj y f fZ— i / 1 

Jy\X»J.‘ Jl ?jy S ij < i^jy~jf)i y e^LrV 

*■ L/jy/jj iji J-» ( ^j/j/jJ* /rj- ii_ (j^‘ 


“L£ViX”/W’ 

(PGYSIOLOGY)tL^ilijiyj)iti^iliÛ/fj)i^J’j'â 

&^[/j)\^&\Lj\jt(UETRkUED\Ck)b^f)i 

~jl^£^- 


/tfj)jtj'i<^u£>;ijj>£if'é“jJ&’’^.£‘t&’’ 

(t ** 

fjtj^6u£/J:\)j)iJ_y(£,‘^jtj)jkiij)t‘Jt];Jt 


j;LvyfL^ij^^ f ^jb'ii_^(ji>(Jr(/“(jyc | <” 
j'\‘jt 'jJ. jj.j.]/j)^ t oJ~j^‘t~— /jyt;^) /£jfSjy^£]i 


h/£ L r J}/j)z.i J‘Zj) j» b£f i/jijJf £» /“jy&t” 

♦♦ 4 

(LJO.lZs L éC{j\s.L£\}\) 

♦ / C ♦♦ ♦♦ £ 

-^c.ljy iJ lwKcbL/(Jt' 
£ ^ ♦ ♦♦ ♦♦ ♦♦ 
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JtffjJ j lg (./(/ f (j li f jt {JsjS? ff/ ji f j/t 

(t * 


JiJl ^iJjjl (jj^ < Jt zC LJCi L^Litj <-sJi <£- \f \f\jy <Z~ 
^^L/>Jf^(j^i^Zl(theory and praetiee of mediein) 

f/&/)l 

i. w w V 


(J jfjj f Ut J t* e/--> L if iM l/ 4 ^ t Sj j $ * 

^(preseription bookW€^l Ljfj)! 

^ ul J*i> (ji (j f J y $ f’ J/ tH jt^lT ter 'ê 


-<r& J 

(Jfjj* f^ &L? LÊ^ Jl ,jfjCf Islj erff S^fX 

{j'l(jtjij(jti}j)l< j^sj/jjj^ (j^J j^J) i//J^^y \Xjt jjj* 

<L- yg)^f) / j?.} i éjf<£-jt'J\\6j}IJ fi f/fXrJ' fJ.^tfji&i 

Xj \JjJjt (j l J(j0r i_~ 

-é—yt&is£-}f^fjl(j**jij\ i jfj) 

(fl«z- !jf<J^J)fjJ< jf/ £/. 6L l; 2L- ff^Ji t J \rtf 

(J^y d—j/J" j' jtk f- (J%ljIj) o) y J*< \JJjCj ififlj bfi&l Jjjj 
<J / \}JijJfj)! jij^l))ik<L~^/Jj\pjiLL:/(f*j)l<£-k ffi 

♦ (t ^ 

ij^f jt <^J<ê- J(fi J L^bi) jifif f c<Ly Jy 

~jL / C(j)\6<fLLf)J^j)IJrt)J fi /< (j^J\*(jj?J)l 

(fj\^fj}))(j\Jj)f^yiSiiJf<É-(jlXojJlfljtL^JftMj 

♦♦ ♦ ♦♦ 

Zl Jj- JJll/) ifjlj— (J/i<JL (fjl (J^f*iJ/j)ijL 
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2£. >; U< 2L u .fT u u>r t y t- 'jjC* lA> l j J u< i 

_ i" u>f i >jt £L L. if- 

L/ L> J) l/'</j)i ^ J/^V ■ 1 ’ ’ 

k${ji jy/i !j^)/l bjfi<'é±Jff i>C/Sl?J%u/f(ji JL>j?(j^j 

♦ ^ ♦♦ ♦ 

- L? £?/ iy/<z-~ ^) I ^e L^<£l (J [?>J) I {jt j l/< kL~ J 

t»l jcl~ ^ji l£-“j\J’ iJfJe— J— U L*x (/*/? 

** * i y * < t i i 

Jj^J*J^O\)<^k r ^<LL-0J)jJ^i)l)£Z*j\J?lj)ljZ' 

e 

~LL~ {Jj^ij”j^/j^bd)ij 
(, w ♦♦ w w ♦♦ ♦♦ 




I JJ^\J**U 5> l? 


'<£—OJ)J\ 


\Jjlj%k£*l$JlJJJZ)l%< (lû) 

l* eJTi (ji j L$ (ji v jJ 5 1 ? (ji |^*iJj ^ (^r 1 IJJJW%< 

9 ♦/Lu i‘ijtij£u£j!/f‘ S/O/SJr^<C w> ^ i i/e^ Z-J> ^ 

-/J&ijiJj 

- UjKl i '> / tj'*j^J^!i tO^^/it 

(geoiogisÛ^iO^S^'‘^^jsOijJ.^tf/tijJ)!^ 
JV(j^(spirtyal)^UW(moral pgilosophy)^ 

ji o> ^ ji d£[stjy*k £ )tj&. jtr 1 ^^/nt 

ji\^<^i<^i<\Ztj*c(i!iOiJ!ji<^:\Jj)!<\^<Jj io)^c^f^J[/i 

v L ♦♦ ♦♦♦ | ♦ ♦ 

fl/l)f\j!)kS^Jp/(<^yc^i\fi$j)lilJ'j\\t<z~J J lOf'l/lj)!£j) 
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^gpffppppppppppppp ^ Ji 1 J ^ f"v- 

jf\ ;ijk_ 
«♦ 

'^JiJ\fj)/ijyfijf Ji < j)/L jt j)/* 

-\JscjlJ' 

l fj&*^fs/CjCi2^3 <llI ‘ fy 0 Ji fjffi f )Ijj! 

** L 

j0t—<CCjlj/*‘#O%fj*eL-jf)eL-2iJjlCCfCêL 
C(j)ijjjijji^^^/iijCij0)iC^jf : fj\k^j'i‘Jo>^jC ) 
Jj)^\jj))k :r lCjl‘L/jfc^(^)j\J^(^)f\ff^J ( \fj^lJi 
jfi/))j) i ‘<Cf\?fl — tff/ i 

fJfCfs jt/f^jififjfjfjf i f\J*M tè h<L _ J)J 0l^>. 

CfB)^flJ*/sj>^ifj / ij)ié—\fjfCs/C jftfyieL —i^i? 

^^J)t^/fC[Cf/f^jtJC 

C\fjlf t )‘iy\fj / J^lJ{Jt/Cj)l/ 2, ji.Jj^)l^fCf(^\£ : J 
f\f)C)f‘^}Cfjf iffjf)f)Jj)ii)jCCj\fJ/iC 

(J f jfe(\ifCe jCf‘i)fj\f i<L— jjf L 'f ‘<JL- fffjf/ 

Ji ^lJj) I < [ffftjs 2—f l* L* j f\j fj i<z~y'/Cjt/o)j)i 

<^LVI &£f\CyijQfifj//yz£^J\j*fjf^‘j/C i é*C 
(I)- Jyi f \jfeL~ (^)fjiLLr jfj'idjiy fy/C Ji/</J) 

b/f>j^ffC 

Sjitt’efifif^ijijjiejijjitfji/eej! 

(i) 
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y i l-'i. . u c 

\ _^iiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiiiâiil ^i Ji k. _ C—i^ s 

_ /S"JtUojj£<iS£)i£f^ c ^S£s\s&>0 

^Jj l jJ (jfl? £ \j& < t 2 _L J> (4 \J\ /j> 9^3 

j/^Uv fJj^U j)\<£— I^j^IJjjI^ ks: iffdis JjS S'ijO\<£- 

V C * C V c 

i. * 

slilaL. \jJ 1 lJjlfij)liJtj)li2*lli\r* J\e>j”'-£- ktfJfdJj!! 

J fjTitjff> [f-Jif V d £* 1 

U^Jlf J^j[)‘jf 2é/(3^^(J(>if^^(J^37V((3 

-<^SjJ)\£ 3 * 0 )<£-£\j->/ J J<^J'\y?SjJl £?j)\£—^f£?‘£—$L) 

c c ** * c c 


if/iU^iefJefisjefJikO'i) 

jt Jj) i/ltiptlfifiji/l ifi*J>jj)l i£gjp ff.jljJllJ.I 

JulL ^fjl/l <yrl V'i'lvll tf/ifi ->c4 ‘ f/fs* Jls 

H 

- i) 1)2 —lr/j/(J L/jj f il b 2— /j£jt <l / L Jl jfjt S*< <r£ 

£~kjl6jjlh£*ij£i/* 

irif uTl <ji ^jSjf£ j J Y i; ^ jti ji 

<L \2&^S. J2\<Coy;$j)\\it*/* 0^\ c/-< 'J?l £- &>\}c- 

jj\f)f\/\^ijfu?jj)L>f^^^SSS^u~ 

jt / s*2j fi \2j'\£Sj)\<£C<L-S j *\ Jf^j % 2— j'\s f*S\/\ 

sjf$\^02)££bz'££S2~j'\‘0j°£C\ j^\j'*\‘\/\^t (Jt/ 

IrJjvJ iC> i^ ^/ L L^j^j :> f i£&Z(J*\ 

J2j/ty^\)2—S\ffiS (eireulation of blood)j/jb; 
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♦♦ ♦♦ ♦ w 
frJkSs; \?jjf</ yf»j 5 ^ ^f\s f f?i JhiJ' 

j}'f^LJcfcL^)'^'\^jJ6)‘^LJ0iJj\))J\)jj}'jlt^fj\J\f^ 

f$jt J) /&Aj)'*t ^>^^(vei nousartery)^ L /\S&j) 

jJ Jfj\ I ?fj)) jt _ J fyt JJ>f}j)\‘£~ \J<z— \yt o j L** 

♦ 

iiêy JJj t(servetus) J/J^elfybvs jJ/' 7 / 

)y l £/1 f U uC>^Lj>JJ !>>v 

♦ ♦ 

js.y'jt (}/<£— J\‘£L- J\jJ*J^\Sj^J Jyjfy” 

C ♦♦ / 

jJ"J\j))fj\jJJ^^J\‘^jf\J*\o)‘\JfcJij) 

L—)ji ^)“ f J? J-J f \J) s jJ fj \) f<jff- 

^j?j\j))ff (wiliem harvey) 
fLjy[f^J\j^\J^‘^jp\)f\JJJr^)jif 

< *f tr /■*" ^ t | 

y^ll(f IIAZ.)wi_i7L I5 c 3L/J jf J?J\j))jf\)L 1 


* ♦ 

(rellterlondon) J^\JJjfjyff J£ J>J^ c 

jJ \) jfsJij)fff j}j \j))fffjt J J jfffjj)J 
^J^/:f^))/^\Jjf\j^\J*\j\jfj^'J l\ 

-J JAA:y>irA 9 ; ^l))j)l(Jyjif]W^)lJ)iJ'jl 
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|^L*22 (Ji^*i—te^l e/M t ^J^I J^l jJ‘<^J)ljJJ*^J)l 

t/l£i j; (W£ir^ :y J i ^ V ra, 

-lW; e- Ô ^}L Jf< 2_ l jj/ ^ 1 

^^/(J t '£~sj3fr j U 2 tfj/i < JJj) \Kf> i^_ ^ 

~ L v'^I/> t/^ 4/4 41>./^ yG^/^f£//Ly^L 

♦ 

l^kJ/^ 

jL(jL^2l ^ /p/ (J/hM <C J |yiZlJ b Z— < ut /rp 

f^Jj/ji jrrj ^(<-L j jJJjJejhdjLJj— 1 ly^(J/" 
22^^y^f(j/yy b«/^(^^vy ^/(^((jL^v^^^if^ (J?^Jj 
(,/J/^O jjllyr^jjy<yjj l/w l/y /U^ 2l J^2 ^Vy/l/ (Jyr (Jly^ 

44 ♦♦ ^ ♦ 

(I)-L )J'\j)'\J\<£~J'\Jj Jj— (JjJ)Ll (J I (jJ f HTZ/ lyr jJjJnj L ^ 

^ b feSi l 

f/l/ U^l^/U < L ($4^/^ U ^4) u-/^l (./I J JljU 

4 ♦♦ ♦♦ ♦ ♦♦ ♦♦ 

jj/*jI*j£~^zJ*1J\$ (J^^lw-</k^9^(j^L^(/^^lf(Jb/l/^f 
Jji\Xjj<J?j* A ‘J2 J^jS (Jjej ^JLL ^ L* Ij^^j&Jji* lyt 
^Jt(fc,j^^ji(jS[)^IJy^^jtjl‘Jt^JjjljJ(/ 


itifftèj?:,®ti&jlr (i) 
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lfiL-\rJj/^S>>jLb>llfiL-\rJ£jl/llfiS<iL. t&*,J <\JS< 
♦♦ ♦ / ♦♦ ♦♦ ♦ ' + ♦♦ 

l /’(/1 (Jj&sJl % ^ ^ i- ^ ^ ^ i ^ Sj^ > i/ t / 1 

/L(/(/U/ 

j?(jf L-yt<L- /S^ji^Joi^l/iJ-JjfJLjfijiiL-lpyfJ'\ cl~ 
jf^/>jfyiJf!^fjJ/S}--!)2Sj!‘Jl/—/S<y~jf/r))J'‘2-- 

-UC( germs)f^l?<L 

U j j^Jjvdjf l L~ jJ*‘ £—~> J L?' 

i__ iJijPbjJ JcJ> LjjJiJ Jj^! J\<i iJ'j ^ iP 1 s^sj/j jt 

*. -k^ 


Jij#U!/e/:Jw (ia) 

<jU^il(Aqr_A^O>^^ 

♦ ♦ *♦ t v ♦♦ w ♦♦ £ 

(j^iX^iiu Ju^iL/ ifiJ^JJ^^iffiS^J'ifiji^jjyJj 

soJ/jSj'i‘iZl&.jJ^S(Jjiicf.ti){,j‘'2Ljjt 

k^jf^y‘ijjiyi}i}iSj'i^}j‘j\^jji/^CiJji / Jjifj{Jifijj> t \Jj 

-UUl lg jibDllé-irkipjljfl 

i—Jf!\j!j» JldjijJ^^JrfLJ’j Sjffjj^ij^ 

G<M^*r )^L A Jc<ijLj(X/ (f jL^LUij/ 
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/L ^^(3 \J*\<ÊL jfjiJl\<L J\jtj IjjJ f (. Lj l/jtjL jjL 

ij^ 5 .j iL (.//f Jf/jfjjt &//. Sj J\ >o \ ojLjJ^ '//- 

jiLL/J^Lfj/j^^ijJiJ/jf^j/yje/ 

jZf£^=gt^J~^il>jLj//%ifi/izlz<z~(j/ifis/ 

♦ ♦, . ♦♦♦♦ 


J ‘</ jfj/ jfjil J ^/y jfj\/^^/f^ \ 2 l-\ j*:/lfcL~ 
Jjj^JLfyL^^jyj/j/^/Lj/jj/f^fLjje/.L 
J"\/c— &?*jj'^\rfJ)lfoljJi)ij'\<\Zl\zL- j\f\Jj)£‘\ytj 
(\}~/yL^^jc^\j)jt^\6j\Mf-jh/f/ij)\‘\yi/lt)/L 

M L ijjpIU^j Ljj mJ<z- [f/ £*c\)J// J\j j / J\/ 

$ fe j eji\ j. k yf \J Jjff~ jt.JfrjtiJj/ jlU'‘i j J ^ 

H t »H 

J^^\s)‘j/>jJ\^Sj^L\JJ\é / jU)JjJ'LLj a f J ‘ 

* *i * h 

j j lr »‘j \/j ;l;.^ j lr\\ j /j j‘J fe j/jjj tfjf/j’j 
^//^cJjfJ^Lj\^Lj\xjj/i\j)\fj/\jfj 


-Jl 

fif\)/^\jJ”“*è) y /\ , %)) t)l^/’’J^iiJ J j^^\/j\ 

-Jt fls‘l/\j 

kZs\J \)L c3 \J) &j L/lJ* 7 

Jj Jf\< Jjt / 1 ;jlCvGi^-i*r) J^iJfibiJ f 7 &n/T 
^iffj^j/\f)Jjj^/jj/LL z Lj\Ji}j)/i7'Lj\ 

f 1911 j<j>lO£><Jjjl/ (0 
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Jlrlv_c/^li_il >)\,j‘jL-jf\U i \sf$&JjcUi l r.J)tiiC 


DJ» 


jS})/!jijLj)J}! ‘$igLf‘JjJZjL - ^X^j!/jf» 

«♦ 

d J/e^ Ô ^ ‘ \JS>^fséL<L~ Jy< $(Jjj£J! 






/jltjLJjt^jljeifj'ljjlÉ .^J^jJjlgjJjlf'lJ^j'léLj'l 

‘ r f’j»£ h[f~> ijJ Ir^ Sf\e ._•> ${$> iic U cTi_itJ l ?*' 11 J‘> 

-l/<// 

<=_ i_/J U i_ J lr l< i_>f JiU_>AfcJ l/e^ J J ' 1 

Jlr*'lj‘)2^{f-> l)ffc/lkja^i r f’j)j£(J r fi r *l'.flf)l'l)fl6jl 
Jlri'lflJfijjfjjjfo'iLf.jf/^j^jkifff 
Ji' jf{fy4»i j lffj)i U jff'Jy. jej »11fl>/bJJ~ 
_L i fif'JJf^jy.r’.jjf^^fy 


JhfJ (H) 

‘lydj&jt, r\L jt j//‘ J^/j^Ls 

< jif[^fj^\j U<£l J'IdjLj^l- Jf!‘!jf0£'jjf* ) <z~<j—)li!&^*/Lj9l 
e— jiXS/^^ j }< /iL- jfiJ'^-jfjL ji jj\Xji/r</ 

U>" ii L L- jf< j i X(Sll <>/*( & c $ ^Jfi* ” <>/*‘ S 

_ (J f\/\p ‘z/j)/j/i Jf !<XXj 
%jjiJi”d'tj'yhf ji<“ / 1 X 1 ^X”S J'fj jjf’ 

dj/^i 
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/ %,» fli ^ £. £j*A -Ê Ju/r< j/ijÂ// 


♦♦ 

J Oi I Jstfi* f 1/(3«j j>/*J jj IL- jif Jt i ji J'l < (Jtjf&e \Jj 

Jyt J [pjJJj'i^ CC^M JJ e^J J U/ t? \)J'’tj'c— Jjy^/e/. 

~su (fjJjii^i ôf/if 

<^!ûj^\J/^jj?\f^r)yi£jlJb/)/j'!(Jl^Jj</'j'j6 

jJ. <L~ J'\L~ If ifj lU<z- ^ b/fL )yt (jjf/J l r^llfbjo )/\< J t/ 

LJv/J&'tfj'sb)*// 

jib^ jy*y*^i^Oj‘-^viJi^/ ~i 

.. ♦ w t * w ♦ V v» ♦♦ y - ♦ 

Ljiji AjJ.p'yij 4 j j^*)!\ oi^jj/Ji £*l_>ji ^(/(JiJ^ 

^b Sj'iji^//j[//t^(/vi<jt /j—if 




„ J ^jbJ -X 
_ L,.)gl' J ob />^ ~X* 

_ ^aJl 2jwU- JlIp ^ jjâJl JJJJ t/L5" -r' 


y?;^< (*) 

jJj b/*(J I (J./i j?lJl(Jl J'./i j?lJi(Jij'* JP ijJJ b/i^ t b) 

‘é-jyf ^jL*jl avenzorji^/y^/:/V 

(J~ l/J jr~A> lj <^j fij& 'fjjj tiSj' , < , si , j£ jijyi 

vwwv. besturdubooks. net 


jtJ^f J ! f/Jef^ ^ S* I ViJIjZ\p ^(fS\ 

e^LV ^t tf(*u W pMd&'UUMu (JL }L ^f* 

(fjfi j\j) <f ff\ )fjJf (L j jf'i^yf ^s\f)\ ij7\£— (J\j!Ipl/\ 

Jbf^\f(jfj\j) jtjJ.(jtj(J*\p^\*j?S*f?J\sSf L j(f*\J\)f!}\ 

L/ V>4£j\tf 

2—/ L j(f*\(\ikJ')$'\j&<L — /(J\jfJ\jf\J'£— \ff^f(J\(J\ 

JJ(S*-fff~Jt\»&UjZM£$fj\gt~fftf(J?Jls2S£-Jf'i 

~ \yij!/f*cL~ f LZl J$\ Q L sjt 

f\fcJ)JzS&fj)\£J\J'Sj(\Jj^.^.J\^&^ff\é}j(f>\ 

Jjk\?{Jl)^sû(Sf\V\)^f^\}jtjlj)Jr?[fiJf 

jJ. f (Jj5s/ lf/?jc/*\ : Jj- \?£~ U \jJ ) J)^jjj J L^ jy k 

Sj—)S‘ \j oCjf)jt >£s>\/.\^s)\jfl~ \t/. ^ 

jt^fSj^\?S^'j)\t)\J(^*JJ)yj)\^ > \j r *SyJ\'k j£3 ‘6/v 

Jjfj^jf^sjy.js) 

♦ ♦♦ 

^J\) Sj &J> jJJJ^JJ ^jf jff j)\^jL//\J\^ Sif\ 

-jt<Lfft}&\.J 9 '^) 

A\jJ'*\J\j> ( \J^[/S ef. <z^J)\)) ff(fS \jJjfff jyf 

^\yf^sJ\f/f£))\SfffcSjV\fJlJ\/fSj[f\jZ\j'yJ- 

jf\(^fjf\j)SfS\jfiiLf\(Jf^.(\jO%jf^(fS)f^f 

-SS^\/^j\/^\f^\jfj—f))<z-~\jf 
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L^i”i”i”i”i”i”i”i”i”i”i”i”i”i”i”M ^ — — — 1—7 

j^/ Jff/j j>\ f ^j L L\? Lf/f (jy Jtki/'v 

LfJy~J$l& / f\‘\7\Z)(J\f 
J~i/Jl J\ ff/ L /Jj J*>h Llf t\fjiUx^/jJ»\ 
‘iÉL%?L^^J\/\f\j/\jf^J^‘lJ)&£lj>l£LjjjJLjf 
\fyi ^^jJJJ/JM ‘ Ljj lg (J/f: J(ji l 

LfirLf/f/L'ft/ff^ 

L/^ /f Jif^ fx \L 1 (/ Jj) ^ ef ( \f\yt U^rv lA £ 
‘Lfff^ik£j)/„^ffj\\JJ‘f^)£f£ J ‘\L£^«f 
Lf‘J\fx^ ti / {fj?y*{fiJffifj tJ^^jff J/£~ffj\ 

\£f^f\£/LL\t—/))‘\ytfi)f$£/cL~[J'f‘f/f bjje/ 
J<7 \j)\<ij\cf/jtUsJ/^\/\f‘\fjLjjfifL\))£j\f‘ 

f‘</jtf£\)fJ^/i/.</f' j iJ^ I Jf-/ \fj \f\*fs ff 

Jj\LfjL‘i\fffLLLj\^j)j\)jZLji/L 
♦ ♦ *^ ♦ 

f\tf('f A /f\jf'Lffj7.‘jtfJrflj\f\j£\fj/\f)c^/>f 

‘J Lyc\j&L—)ffj\j)\‘</\yz\ > !/£jf\yz\/j)\}j6fjs.Lji 

^j'ie— J^iL/. jf/Lff Cl)jf\^^\j\y.^L^fj^J\ 

jl7f^/fl\Z£^L))j\)j\cLf^/Lf‘J r 'jf\^^jff 
♦ 

-L f^ffff/jiLfj))Lj*'^^^J/Lj\fr‘</\jfJ)\? > \ 

J\>“/ifif\> ff ^f) JfL/jjJ^ff 

j>if , }ltâ) fjil/yf^tf b\/f)J)\Micf i L//jj A \/jJ»\ 

L\sc£\)i)\)Lf 
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Sg2pgapgapgapg^pg^pS^pg^pg^pgapg^pgapg^pg^pgapg^p> y ^ ^ ^ f"C 


Jt&tl* (n) 


jff Jlj ( 3 Jf£ f l/i~Ui^^ jJl. Jl> G' JPvOJ^j /fi}<£- [f 

‘yL\fsJ\fi^))S^\J^S^[ff\fJy a /‘[fyiljjfyi[)f / 'j\ 
ff f <£_ Jtf D)ij^i^‘y<:f[S{jJ^\C\^J\MSj\j)\ 

J*J^J f j^ff^\Ô^)M Sjjjflsft (f\f 

^SfiS J'ijsl f Si) (JV j-fe- uO<c cJ* ^U 

(iXj^^Lz(/|^L*(juU‘ 

(ji {jffi{jf^f ef \ j)\\j*. (^ 

2-~fffi^J^j'/^JfjfSj^^fj^jj 


<ff\J>iflj)‘ fycj\%o)j£j.[}[£)\j\&t ^jJj\J)j\*//JJ 

Jfff C fj fj ^fijj^ f jj>f j‘ \sc f[) (jyJ^ (j j> 

5V>^^(J.Jvl$^^^Ji_t/J<i£~t/L iJ><>(J^Lc3.J JUJJ^Lv^ 
/ ++ ♦♦♦♦**£ ** 6 

Jj£: L/L (// <1? fc/^ eJ.S\J \ (3 t>i A j? (jj J~ j/*2fS 
‘J\&\y\fj\Jc^f:J*{yJ^ r S’Mf-j^ ] cSj\‘£-/ff : ’j)J 
J\M.f'jhiffj\JtJ^‘fj\Jf / fJ.ljJc^(ffjJjc))j[' 
J*{jJj l J\J^/ , ^cfcffj<'.J*{jJJ\ll^fjJjJ)jf\!J\S 

rA r: u (i) 
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—k_i_ f" ^ 

(^(/Uj)/ill(^ i/J^iut , »dj»^J' , ^ , fS , s^Lji f i / J: 

(l)-t JoJjjifj^Jillyi^L)^^ 

jiks'&i (rr) 

(/l^!^k^/( - ff<L? (Jt/f jflJljPltfJJljSjfjJfkbjl ^J! 
!^^\)*f , 2s.jif'!!^^‘!yZjyf'<Z-~fLddj[}2sJ.fjf‘JZ 2fC^\'(Jjfljjl 
‘^^jjLj^S^iJPjsi^^J^t/^^^L.Ly^j^ 
(jijll2^^J‘L&Zz , fL/ , &dlJ , ‘(^ , ^Jlf‘^Jf*9(J^ / (S^vlJifl 

- (fjS)^ J»J (J l^ 

4 7 t?jf//j LJ J .\I (ji JchC L~ U f'.t-ljfal&LjeiJ* 

<Jjf^sf.i‘J^i/»jijf(Sd , s/v*j'£--jfj'jtj‘)\?fjk / Jt> 

($J^%\\*(fj'lJ\£‘\éyt/^jijJ / Jl‘lyz>jl)fjjif'lffP'Jyz 

Jjj(JIsJjIJJJ(J' , 6J , JL‘(Js 7‘Z-~ d'tiJ!jp!o[sjLjX^2dj , Jlp 

♦♦ 

^ lr l 5 * L* l/ i ij~j ’ ’ij L^e £_. i/fj i" ^L jfb) i Syt j fyesf. 

jnLjjf-Jji L L t jsm LJ\&Lj\‘ Uy/h/i s' 

_ l- u i; ijk. f 1/1 j ^ i^ </ 1 (A^ 
/- \sL >_/*) J//_ «£ e u/Jv u-v i^ cx i 

f/ 

£/(Jf^lX (S)<z-O t ji J^lfofy ^J/ffJ iJj'Jjj(S jLkJiJ’l 
bfi^vtfLJlJidjjO'[r )^ \)b^LJi(ryfj* i)bbfi U 

l/i c3Ll^ (J^C I 

jf ♦ ♦♦ 

2 L-!jj\bs'J! l/;^l(J^/ 5 ^L(Jjiu^i^(Jw^^V^Cl 
♦♦ ^ * ♦ ♦♦ ♦♦ ♦ ' ♦♦ 

rr/r : (0 
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^ y.jJ’Utifûi 2—J \f f/c— fff pI/jLJ'£><£- IT \Jj£\<L 1 
'!j*/J*‘£jyi))j^/f'/ffJ'f[)^‘\jfyi{$j\pjfc^f' ; J ijf 


ifl —/ \fj.i‘ L JJm CfC J \jJsl— 2— i/f J 

ojljMljttf'k lJ $Si/\j't‘</L \jfij\IJ? éty'(J^J^i>))jf( 

b ^ A ^ 

jjfiô/ if*2— ij J!cl~ ^ Jj/p L fJJ/jfji^j) ‘f~yt 



j)!‘ff^!JcJ\^ifj!^J >t \f/cjfÔ i é / ^J / y {fjlj)l‘ljfl/k 
Ô/.JjlÔyifffjjJjfjflL-e/ S<L~ U ff*J j ejf 

- L /jf'fyL- jfj! JJJ‘Lffflye— Jj<l~/)) f 


ôfJ(f (rr) 

&C) jff/{J*^LJjyf‘ J^jJjS L^JJ Jjyfffô jfffJ 

ffjSL LjiJj/f**!£j!‘!ji!^jt,toW*W<& B j£i 
^jf)if!)jJj\Z^L<fjj!/JO!^^fj)!Ôjfjj!jfjjJ! 

J)! t Sif^ jffj?! tf^!ft\<r6f^(f 

CJ)ff <L !{J/)JjJjLJ\pJff/)!j\pcJ&yj&L~‘\dt<Z-~i$j!/ ; 

J/ll\}J<^Ôlll^J^J\/<^ ifjfjJlyL itif-ffôjijf 
jfd^LL\JJ‘\JJJ!^/j)!jf^</‘J^/<^J\l<f^/J‘Jy 
J)f/f)É <fjj£/^\}J</)jj!ji/^^<-j:ôijJj! 

~<^j&/ ^yfjfJ < fjJ^eh ^fS 
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U^J i/(jb)l£i<jr 


( (J \j> i ijtji ^JjU < j i &j//£< L~ (3 /f(f 

(J^ji<^L(/jv,jl L S'ljy* d%$ j'lyi£ J£ (£Jl<L^/j \&<L _ jf\jfj}< 

k^<£(^‘S<^J^^S<ityi^S\S&j£l'tâ^^‘if£ re 
fyi <jcumSj& f* ‘JL-Stf / JlJ KU ')\<\fj/j' f/ 
/JjjbL- u/S fe f fr^jaUf /Sl jZ/ L ^ ^ 

(0-u£f?èj^lt&('fij* f ‘Lfe&J& 
L /<>&/£ SjlrsL&'j* fj<S</ jyf 

^u/ f(é‘ £ J$<^j)j irL l ^ ^/L j 

LLipjl Jjl (JjL/j^> 1£ j/*? LA/ f bi /l/L? 
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y^(//\j)LJ\ J)Zj!J/lJy*Lj/ c -jt /j/j\Sjj/^< /kfl/ 
< J/ j iJjiJji^J J iJJl f^lb/lt J/y l> l* uC 


j/1j)/ bjt^Lij\: L// e^v/2—//1 Jy^ L ‘£^)j \)jf /j \J1 
5 J? L iJtv^ u/^iy J l/ej/ JS's)\/'/'/j/Z^jf 

J \ J J/ Uj/9; i ô/j~Z ^ ji * (//l* c ^)Z 

2 —[>JJ\)(J)J^Z^)ojZ<\Z)/Zl&)\^C\// jjjtM£/ 

\Nm/. besturdubooks. net 


ijj \a J*‘- {jiJ'J l L L- Jy? JjJv JfuJ7‘ 'k-rjJjJ'j )/ J)fjf 

J ( jJj)fji}yjJjyy\J^f^f))D)^ ,a ^ 

jis^bij L : Jj) < Jyt ^Jjy i^U.fI jj) 

£jJ- fS{f^‘J)j^Jj!'.Jfjy k i‘)ff^^^)!“^J\^JJ 


jJj L j Jj IJ J^f- ij^Jj l Jj* ‘<J- J !{jt^JJjlJ? 
~£-i )fi)JJj IL- lJ'£- jj)jJJj Jj) L )fjj. Jj?f J !j) I 
(J/L ff^ JjJfl jytjfe— (jJftJif&i c3i J 
^f)f • fji bJ\J 1 4j I J/’^j) \J)J\)f Jy'jijj djj* 2—JJ 
JJjf 1 4<t—)ifi b)JJ j)f }\jJ)fJ J\Sf* 5 ’ifJ £(jl* 


( 
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ry.iê^J (i) 

♦♦ y * 



tj i$Zl (jy u^(ji 


< U/:l l/j! (j (Astronomy) 

Jt 6l<J> (jl> i- 1 i_ ji eL Ll J*fWjt> 

- t/b^ir lCa^ jZ 1 e/'^ UJ Ue^ V ^' 

ijj^if3? I‘ (J(/U J /(/L— <L J/«C</UL 

jd?<lrO&l (^jJ(Li 1^<L|''L f 

_ Sd6 J t L//J f^l—jjjJ}j L jJ^yj 

^ tv Kyi I & Ij£(J^ 

&^($($4r J >£- (Astronomy) lLUL (/< (jUf 

-ÈL/ 

jf(L Ul>yrL f U (astrologer) J/ ^Lj JU UJ G' U; ** 

^L i$*(W j 3\ J}j (r/tf l/i ^L <L^ (meehaniee) 

L L j>t<! ^j&JO /f uL^/> |^? U Uf/* (LLjLL uUL 

jiytii/ / l^JL^ ^ i/ (^. /L^ iL^ ^ (/^LL Lul^L 

♦ / 

S- J* ô l^ ^ * (J k (LVvy* t (L U-7 (ji jy^jj^J^*tJ / (J*/ & j£ 
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♦♦ 

jst <Ll^y^fL*Ll(sphacia)(j^^ 

-(ij ( /l3L/_jjyiCi)/ >, i 

C l/i < (/"(teleseope) <j$j» tfa'- 

- l/l/u Ji/e J<C liC (/)») 1/ lC UU»> 15 > lr>' If’ j U L ^ > J 

♦ ♦♦* ♦ ♦♦ e ♦♦ ♦ ♦♦ 

///(/ (/ '-^^S-C>/6/'»- ,> //^J(f~^ £> 

C J)j / l/< U?$6’ &-C J (r t/ (s t a n d ) £_; i / (J > (// 

('-// »J(Jj 


- LI /1 dJ?\i£L~\J <J! I (3 3fj\t) 

i/ii_i/i«^Gi'irruiû'irji)/^ 
(Jo^^^jlV^LLe^LbiJ ( Ly(kjJJl_j 

(rXt/ 

f Ar^rn:Jy:^!>^c/(/^ 

L? feU ^*/jf\ (Jr*L ‘l/flitlfj/Jl jy*L {j/^ljj^J* J'J 
Z—!él—J'!‘ (J*L jlv^^vL/(J^ ej/ (^^(J/^J^L^pLjJ £_J»! 

♦♦ ♦ r V V 

J.ll^iL iftlJ'Sii/ 1 J (Jr*L ‘ L/L>L!/ 1 — fy^o iLe-e J/ Lj!l 

_ ^^Lll (J^l/ - !J/JLl 

LvL^iJ^ Jr'L/l^!^!!^ jX^L?LjJlb* J/ L 

" V " * 

_ I /cl~ jt jJajL (jy* L^v^ !f Jjv ! JlJ* Jlf‘ l>(jl 'j {jjJji ! jJjLy 


rr:ju>V^fJi** ( r ) ^e^ud/biiji^e/lJ^ (i) 
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j u ^ i) i 'L- \j\ji i iJ ( 5 

- UU^ J Uj^ &**S*J* aj &' iJ t/i<£j 

<y i* l£*jJ tJlr’JJJU^ ^ ^I)jJ)\ jy* L 

(Jyr J f jJ^U^J~ ^ (J ^ IT’ L-e /Zl f 'J^fU ^/v 

J/^UliU>;jJ J&.Sj S(J\j>\ L*yCj^yJ>c^7^iJ (jJ 

(()- L? jJj <UOj> lyj 


^a ir-*rrrju i} _r 

JjulT<- Jtf (Jr* J^f \jtj ($ fJJ>j[)yzj )/ L L ISlsJ* 

(JV Jly?! < UljlJaJ O 7 UjJl lT(J( < (& l?JU t? U(JJvjZ 1 Jvry?( 

UJ^lTjVJ^ llOj UfJ*jU 1? J^ Ulu (sextant) 

(Vernier scale)J^(/rJ^(^ JUHyj J^J Ji L^J LJJ l/jy b 

4 /* 4 ** 

-(jL^UiJ^fAI^Ult/J J j! (JJ^ J Jr"i_ wvJ (J'L J? 4J 

^ U/ KSj Ij&iJ^ 

i_(j| f UeU/^ÊJr^^^J/^U)^^ ^Jii/^( U*\U(J 

J (vi (&? J^ 7 1 ? lUj U*y> jJ Jjv U%J(L J LvjVj >U jJ ^ Jy?(<^_> U> 

^ 6dU t? Ul^jt; U(/fU(jJ 

j>^Ulk:((sex tant)j>>^Jle/i^jL^J^^Lu^fe 
♦♦ ♦ ♦♦ ♦ 

iJ>?i__?' 7 ^ 2 ^y?y?!<L~,?!;y J(<^_ fc>?J ( UjybUj^Jj(JL/" 

-6c i/t Jy^ ii 4 - ,l - ; y r i-/ j!i> 'J— ‘f.j>j“- l/(</ 

y U/^i/u£ <f - tx y y ^ ul>U U- e- toflf 

- (y?uX^J— w-J^Zl (J iJj 2 ^ (jJ (J( < L/JJU 

I^JU t? ^ \JjSJi (C 6 ^ J*y? J iJ (j) i Oj^JJJ^|(^ IJT ( 

1 pt* - ! 1 j k_> j*ji £ u>_Lp ( 1 ) 
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l"lf U<i_(Vernier scale)Jr 

S>UJ jt ijjsU.dr'{?~M <C Jijs<L ôy/"'7^7} 7 


(|)-1/ 

,m/*n\ (jiy' 0 n> c /.^i f _r 

J U [J’ l <—0»i < l/ C(/(Ji; idi> l »> L^ (j \ 7 [jU jf- J I? 

l^ I jTl <L l/i < 'Cj £ UMj cj U T<L l / 1 i/ ihJ Jll> I »> L^ <l/(/ 
(J^Jj I* <1/ l/rJ^Vlj cJj>C j»L^>> j<£-1 /- L/jLcU ( 

(Spherieal Astolaber^^r^^^L^^iJy^* 
^y^(J~ ^ * (31 i f t^iL U(j L/u i> e^.^ u 

tv bSj ij^(J^ 

'<$f L \> Uj|£, 1 >vLJ^ UjUU 

^T(UjU^Ul<L~ ■Jj}i(J}^}jJ / ^t/.7 i<[? 
(Spherieal Astrolober) ^iJyM^ t&U'T^e/f <illf 

-S^iS'^Su~U^S J ^~S<^*ij^SS&SS?(S*r'^S 2/0 ^}S<{S 

-»r*o (JtiUlrtfJJl^Lô 

(jJoe^^^Jfi^L ^ JiUuif(ju/ 

L SSiS^^^—iJ^S&jy / j} i 
Sj}(^^J}J^<c~Ll}^lS^iJlMl<i7i)j^L& / iJI7S'iJjLlf 


\fj '■ j k_>^*Jl £ Ukip (l) 
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-l&lLc/ 
»* ♦ ♦ 


2 __>^lf (J^Vjf J\/S^*J)\ S^jJ?\s‘\J>jt ) t£sXjj.\p 

jt)\j?lj}?&/.D)J) \SjJ\i^jtSj^SSj^^jSj^.jtj^J 

-Jrtj)Jj~^Jj(fulJ*Jj)IJb(jLjb£l 

£—tjtfj)\^lj&(J 

< L bj Jj)j tj) U lf yi‘Jh)\ Jjy'J'/ \ ‘J (3 & U lf 

£yb *J\f\L —<tf <■ lT jJ'j^^jOj (S i/J^J) \ J)fjj j L- J\ 
^jjSSb^iS*Sj^^^^S(^c\\ne{\on Of Ecliptic)(J^i 

rcsj)\z^j) rrj\ ^ jSjj) 33,M2)&J 
^ (/^(OrbiOvU J^LijtjJ)SS\bjy'J\ J^-ji —<U 

(ji (JI Jjy"‘ Jt J/))J jf*‘£~ (jrtJ • jtfJJ'jfS^\)^)‘ 

^l~ \ JijjJ\j\j))Lij)JSj^^^/ ) Ji‘‘j- i/ 


-^t*u ^<^(jij 

4 ♦ ♦* ♦♦ ♦ 

Zl (J^ JOJ ^ vlf (Tables)âf' ^<L 

-(j^^(j^Jl^i^7^i(Astronomical Table)(jllf $jjt\i^ 

^ < jSjfj) $ $ jt s*j S J j\‘^a^S , y J 

Li j^Xj)\lJ.J2&(Sinces)^)?£ jJiOUL^U 

jj)\j<L- J\ ‘jS^Jij) jj^J fi J^jt ^ji S j^Sj\jSj 

J)J\)j/j\j)\Llj^LL^^èLJL(Con\engen\s)j\J\S^<C 

[jjj\S\ jt j\‘ jt lL éS^t/. cl~ jb (Ju ji ji 
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\ _ Ji — — r - 

<(fS^/ 6 ^È j jL/S^u\Lj)i^Lju^u^SLL 

9 << i }L cl~ k-^ (^ (3 i^- ^È j * ô-rf ô L t j t u~ ifoj* L j t è j ? 

(i)-i?/jf 2/^(ji 

»i~q -*ri oJ/ JytjStf fj i _i 

/^u^^jLLoJuij)if^fji<i/(jflyL)C^ôr^j)i J^ 
cj» zLj jZ1a_> !£♦» li^ jLL \J^S^-j)/ 0 * J~‘ : Jyz/ {J 
c^fj» ^jtjJ f\pji i y /<J i i— jPh J<Ljf*[fif*ti'(ji ^ 

- (J (/* U*£/J I (3 bv>3 eTjJ/T ^ 1 ‘ 

(/i. //jfir / iSW i 4 4» ji 5y r iTc^Zl c£ j tit /v 

vr j^^Jii^ J* Sj/ij)iLsjt$i^if^i\£ ; iL~sé'js !> j 

~ffjJ)jL) 

-ifj) bjrJ^iLu^J^^Lb \ j ^ ( Jf Jlf S 

t 'j 1 6) I & 

J‘jfu?Lj) tf 3)f\ &Lu\>L(}»*Jyji 

JL/ilf (Inelination of the Eeliptie )jJi)ybJi/i^J 
^r^j)rr^JjyJiJbJi/i^^\Lj)iC^li<Lji^ 

ojUJ^ij)jtj))Lu ij?<C é* 

'b/)iJ'og o) S < LLjjj? \$f))cL~ jffj L JsJt j*i 

OO^i&^Ai^longitudej/j^l^Suns longitude)/^ 

-f-jjJji/r^i Jj^SLL h)//<l)ji 

A 9 » j ^Lo-Lp a S' (I) 
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Preetssion of JC^>i i/ji ^JLjj ijyf 

^<5if( Equinozts 

5 >> L j\ jfhX^ l/fl 1 J L£^<< (Jc3 Lvr^ lJ J ( ^ L A ) jJ ( Ci I f Y ) 

♦♦ ^ w / w ♦ w ♦♦ ♦♦ ♦♦ 


t 

\fJjJ* e/y (J^ J <J ,*>ir^vl/ (X Jr 7 j/ 

j) (/<<£- djLj (Jr^^ J (jJLl; 8 ^/fi)/ 

e/ ^ ^ *z/y [^jf^. J JSef -*/* 1 Jl^i 


(0-^ 

e 

/ 

u^rr-^rrr 

^>^^/^V(Rotation of earth)o^;/L^L(L^(/ 

/>'f TjJ j i/iff/ij J >/Lj flÉ f£J}jjf<LjfJ/iJ' c^< 

(j^-(jb(/L/J/U^/f/I^J^Vr>^4- 7 ^( con ' csect ' on ) 

- J 1>Z. r /j ♦■ fT ^ 1/<(J 

ffj , Jtj \j\jj* ^ Ji^j/i^i—i; /// 

i_ L jjL j/'L. 2L L ^Jf/jij £>jj I Jjy"<X J Û?*iPf t l>?ljjl 

-ijfSirj? 

m^l tâJr£(coperoicec) ty/Jjt jrbj/jJf 
<z— ^jt j Jfy/SéL- 1* tf l/j- \jj/j£> 

- Jt2LL/jbj/jiJ^iflJ^y^J^(fu b’ 1 /'VJ (ftJg 


t* | jdt\ eLo-Lp ASjj* f I ^ 
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‘Qj) I C*\j)\ jf^jA ±f< (jtJji (Cj~ (Jijf^ 

> bjb/j^yfiSJ\ J j^<£~ ^ ^jf^ *-£< ^JiAJij^Jjx?s 

Jl f(f)/ftJJ<!>jJ<iS^)>f , f(Js&)(J*JjCf ))£-)& 

-Jjijjj2 r J’J(conic seetion) 
jLf (}(s I L fJ 1 1£ C)<j (fJb (J*l j jt JiJ Js [£jJ 
jte— JjSJ’ f[t(J(j) y, }j/<L r Jj‘J- '&ff?(f'J Jr^jJ‘J 
(}s;jy(}jtfiJ^/jljtj'ij)i(JL<^J^tj$J^tsi LJffjt Jy^ 

J 

é—yi<L-\rJ , 3iJyiJfj£j3iaAj£Z~£—£<jft %CJJ'J'ibJf 

♦ ♦♦ v ♦ ♦♦ ♦♦ ♦♦ ♦♦♦♦ C | s 

-£ 

e 

C f(J*Jj^fiJ'i2~J'if^giJ[ftfûip£j?i 

JizL-J)C f)f^j£’’^y^J a (p^iJji‘J(^.jC^iJL2C 

jt/ji zJj}C (j/^J(J~ Jp"(jr^Jj J<L~)(jj)i‘\)i&Jtf^e^ 

♦♦♦♦ 

- (fyi ^ J tfo )2 Jj jC (j)f^ (Jjjt Jj^Jjt jr^(j)J 

♦ 

CL~jf fjjiJ))‘i£ ^Jj jC '<Z— JiJl? ^e/Jji J'J 

jtfD)^^(S(jji)kj^(jjt(y.ii^Cjj')[^(jiMi(j' j)jJi 

))Cji‘Jl)£j.J*fj)iJr'£~il—(jJ , JJi‘JjjJ(%s 
))‘<yi^JJ> jfC ^JJ^j)i ^\&j<Ji)£)Lj)<Lj ^<jjtf<. JfS 
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-1 jJi/^jt ff) jffj) / j 

- j L~ U U>J-~ ifi^ fjj / ( U* j t 

jf J \Xi< (jj</t l ^Jjf j<l)l) jjjyfj Uft/ (jf) j(jf»jf 

j^JjJ(Geographer)jbji/&j)ijbji~f<j/;l^Jh)i 

ijiu£~j\j)\< M) J — jJs£fjjJj) i)b <J jjfj/f 

1 f jJ^Ij) j U ^jf^L-~ ti'ifl) jl)b i — j) 

jJ\ (geologlist)^J\ji/L<i)i)<j/j^^^jlJJljtjLf<iji) 


(pre-historie)yrl /jC£f 

j^\))j)l jye jj)lJ) j 1 jt /JjJjt j^\ 1 {C) Jjjf 

fjtj/jt* (♦rs 
é—kjtij)ij>Lj£(j* 

j)j^j)i(j^jLjj^j^J—j^^l3fr)fi://ily(})f)i{/L)d\* 
tfo/i) Jf Jfj) i ^j J.L/<JLij<\j< ^jf)P*J){ l ~f(j}lj) \jfy 
J—fjt J4 \Xj \/)[?>)\JjjLjj/^J$\<£-j\£-J'f^!S)/ 

V * ♦ * 

- \fjjj~ j<f \/)/fj<L-M j iJ — ) j<L- <j> ijj \j) \J~) 

J\J} b J JjJi/^jt jy /j/j) i jj)j) <~J(3)/j i 

ifj/ \X]fJ) I (jjjy ^ It/yJ&J— \J \ < \fJJ^^yjJ.j) I <~j) ^ 

♦ *+ * 

~y/y/<^j\f/j\j/)\jjj^\f a j)\^t!)Ljc^)'fy/))\jjSj\<Jl 

^/lJ//(JL jj)\<J/j'<^\^)J\yjt^/(jjM' 
♦♦ ♦♦ ♦♦ ♦ ♦ 

<jt /j<fJjyf\j^<CjLjjj])/j\jtij))r^j^ 

~</f^.c^j/f/y/j\jJjj\ 
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(trigonomentry)(J/// 

6 /4 l . i n> j/ t^4</L>* \L<-s\)L 4 

d<y^lf j^6i^ ( (jl^Li ( ^/^ /4iLl4^(gon)(/4 

(J ->/ \ < £- f lf ii tâJu^iji .j \J& SfL^f 5 y b /1^4/ ^ 4 

- J[JJ{J \J<L- ) J £*i— 

(J<44 //// 

JifgJf* tf'iA 4 4 4* j4^ ^ jl} c~ l~)% 


^ (/<t>iijl4 GjA^ t*U u4/(/4i_i;4^T(fuction) 

//^4(/0ilUl1Pr u4l)c/^/4 ( ^4(/j;^ 
c/>o(/iy>ic£/y^^-lrlf U4/» '^jJ’iSoibJ'ijJLJô 1/(3/ 
(/l7|/^((j(>/^ly7/L*(/(47^^^ \Lk?J)jfê ‘jt <l—jfjt{jjS 

♦V # 

4 -U /^Lv^/4(/(^/y/(JL> c^^>u 4 J4 (/i»Zl 


(J 4 /l 7 /i— Jj/if L? i/ (j <4 /^/Jijjj L~\J\ 

-4^ ( / j/l3 j/u^/1 / j j! 1 cjyiri_j4 ( 

(j^irc/<(J?i~k>44j^iJi44l/(j4(longituaes) 


(/e/U" c/4spherical trigonomentry) (J/rO (j>fjt 

- (Jt r>jJz<J?~ 1 ?- 
♦♦♦♦♦♦ 

J^/ J! IWJ ^ 4ct 'eJU^^J Jifjyff \J)L-Jf\ 
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^0>fC f i— O' 1 t" If lj£ lTi/ 1 ‘ ( f - lM 1 


6 ♦♦ ♦♦ ^ 


♦ ♦♦ ♦ 

<i^r<z_j>m j*i) 

♦ 

j^n <z—j)\(y.jiyu 

2. _orr:^Xu 

♦ ♦♦ 

J^\û<z^j)\r:<^j 

♦ 

±yw<z—j>w.j> t£) 

♦ V 

^r*<^jjrr:jij% 

♦ 

2_>jr9:t)a 

j^ri <2~j)r*:jj 
♦ 

^r*<z~j)r:fc 

^r^rr^y^i 

♦♦ 

* *f ** 


H* 


Jd 1 (fjéfjyb f* U[f.J))f 

£f) Uf (J~ [rf 0j\sj)l JJes/.Jlf j)) (jy*L 

JfL Jfj J P/ij) ) \ 'j ^ijjJ*. J<l 

* ♦ ♦♦ ♦♦ ♦ 
^i^ ^ v_U <• 2—[?& h s. \jf) IjJ g)ij* Uf. % 0Ji (^ ^ 

- Jyz if le S 6f*) Jj Sfff- C 'fi f ‘t G &£J Jj)f ( /))J) I 

h h . # 

/ { Jl/^!t^t f t:/ukf^j^J^//y(n\m)if-^i/ 

-fi^f>f<-i^?J}f//))ft 
eil <\J <fJ<^ jrt t$ ti'è j jJ t)C C O’tj’-Oi/ ^ i>/Jt 
Ô^O s) £^tA j>t flf if//>*JJ> 
t>ô>j^t<c_t:\ ? \fcO>\,j)kft}c£)ZL-)‘-,/Jl'<C(ntnrxr > ) 
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-£-&j£ju>c^:£\flb. 

i *’♦♦♦♦ 

£-Séifi(*-?')J/"<zftS'(y"ifiU J '<.éô)J\'£~b^U'\‘£- 

L ♦♦* L 

Zlv^ r (3-*>c^ 

(j5 l^ ii J 

♦ 

^ (jy(X lT (/ vi/ lTv>5 lT i— ijijpb <L ^y 

♦ 


-tUi»/(juyw 

- v v 

l^CLf Ôfjtsl'^Ubl? I 

/j//j^9:^fiJyJ^flJlj)Xjil(jy^/^^^/ 

-lf\/j^£s/.ji«yi:L l/ 

^ l/p v i ur tf W ^ ^er 

Jse&lsjt 

if! ( S^/lf^Liiijjy^^JjiLl^sbjt (J fi/l 

♦♦ ♦ ♦ / 

(j^ ^(j^(jyi;(iw/y (J^.s ^jy.ijjL1 

(J' jf (J^tyj$<lC'SijtfjijjljlS'z / Jt'-£*r'!~£s 

fLs/^ PlA/I CL~J? (fiu&^/k^.^jjifj y i^jfti(Sjjif? 
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■f\jj)\[f^ }j IjJi* 

j/jÂuiilji—J/ 

♦ 

ii^ii 1 jjJeiy^ 1^2 —JjLL~lT 

♦♦ 

^i/leap year)Ju_/i 

♦ 

^ j! r/Ll / U IjL l/i l<: l/ p/ e/r/ r/j U L?- /1>/ 
/feit <L <L /i^: jj i L / if1Cf frJLjjfe- f L*L f j>U i 

- \JJj%tJu'.)Z // l*L f\J> 
f\J > yf‘[jJ/*jyJ% / (J )^ t Jf LL J|^>3 J^OJ IJ^L^L /(jUL 
|/^L?C!y J^i/(j/^(J *L e & <//c j//c/|(// lT<L 

/(jj/i'Jf?■ lL* / (jj^ ^jhjJ^j^ i<f (ji j) )^L / L f\?< z~jj, (j i^ / 
j> U Jy* L*L c3j (jfcjiyj//j jf J^/ 1 
u/u J/jrj j<^(/>^(/ i/yji^* >1^1^ ^ 

jy*t) (JiiL i—/’JL l j)\^j^ (J\< iJ^Djkdf' iSi^f) ^L l//(J~ 

- ifj L jJO l>" / l^ /.J/ y 6* / (Jvi / 

t-/ Kyi IjjiJ^ 

^ G* (J// (/U ^<L ^ 1>/Jj U ^eJ^j)\f IL 

vijtJi u/j < Jj/L ltO/lT| f i>/ jiy/rj^ (j 2 ^^/*” 
JjL (Jl//<L l/I (/ L L (Jv>5l* l/I lT(/ ^UjjvjI 

Ji^/(J^ i /r-^ L/iL^yr ^ JjLjL^^/Jviy/^LOi 

<[J<^jlj)^(j\^}s\s(J^^f\‘[JOC^J^(j^- /(J^j^\/^U^ lT 
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Gf • ♦ 1 lyf jl Jj)Jji[^^fjfJ 15^^ ^l>/sL-y^ li?^( 

<L f £/< fj/>JC^ fij^'ff/Ji\j\ 
f”Jj ) jxf'[X\J^\ ♦ s i^ Jij^< '2—yt 'tfifjJ'jn Jyi Jy 
[fj\L^)J\j)\‘f[iyjfjc/^[Sjj^J^0j‘ifj/“Ji\^\) 

-[ffj\sf\/\Jjf 

-Jl<Âft-j6'$2-fjt^V'j\L- 

~yjil *'<L-jj*£jj0j)\^f)i J 

v ♦ ♦ 

_+? J J ULl t—jfpljJ0J) 9 J 

-/ JiJ k £~)Ji?l Jij)\>-Jt) 
~yJiJ k f~JiPiJij)\^/f)) -û 
->? JjULlt-L^ jL^I+^ 
-ejf&Jt7^Ji<Cf)ftj D <+VV * <L 

L* fyjyffy J&j ^y J t ' L i J)J\’J iXJ^ l>/ 

- ^ L j (^L y f*\ J b Ji j/(* l> LJ y<L J i 

binom iol ) Jj»J>J<l- JiJj^jj) J^IT (^f j>/ 

-yfL>J\ ‘£~ Jy*\ ^iJJ J (theoroiom 

‘■é-jfji/^-fjiji 

4 w ^ ♦♦ ♦♦ 



n n n-1 
fa+bl = a + na b 


+bn-+ 
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f^J^^NoepokejtJ^jtf iaô 


tffjJk- (J^r^jui t^J &U 4 i 

l<* JyT ^* (3y** Sf[?J'iJ"J*J' { 44$* Uj (Jef^^ 
^JJbi^, 

J [sjtô{j^ 2 ?j\fi» ^lu)}j )\U\)j ^tyi) Jt J\j\ Ji\ J'&'j 

- u>W>fe ^jO"^ u iVvy i#(/j£j 

_ ?vlP if J\j\*Ji £-9 £i^(£vjl flfipd&'i J\J* / 


(Ji&^'(J^f lj^(J^ii(J^I^-^/^L J [sJjf’£d\sJ&‘ly!* r ^kzJ!?* 

J(iJ/f ‘ JJ^^* J^ ^-J* J^* ‘ <yi* oJ\i<z~blUJ- 


Jl<\ytjf*lsdjf£* r ^J t \sf&Jj3lJj\&^J)\Jdj\j?‘\Jlfi r Jb 
tf^t) ify Ji/( t lA syifjJjf /Af 

- J iTv^Jj/^vV J"Ji7 I jJ U 

^l: (^(obseryatory^ollJ^v^^L^e^^^^^^l^y^-^——(C 
jfJiJ i b Jji I ljj/j J-J^j ii fjKJkjT^ //ifl 

DlWiJ\JKT 

jfljiiSiS J&/.‘ iJo^i^JiljH^ ^iP'(tfl^fJlfjilJr&lkSei/ 

-t / 

-LL- f £ tfjflSfy*Ji I(J/(J/ J J(/f-^J/i i j/ 
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iS jt ffi (j^j jf'i L~ ^i> 

l/^SJ^J/j^Ij f ^jf^Jil/liiij^^^^jtj! <Jtfj^i L jj 

£- £%)Ji I ^J, {jj£ Oijl/CL~ J U {J)< tJ'ljg, ^JsJ Ij^/t L jtjljil fc/ 

Jt! ( 5 / oy Jjyjtjjt jL* 

^Ji(y^to)j/ f y'jf<t—jiL /JUf / Jty Zli^lic/y (^>5 




^Ji^(5>L^y^(f 9T9 j/OJl^Utf jLjf^Le^^sjtjijf* 
j/fy'jtjijy/Jjjj^—jy Ll/j//Jj j/j j'i 

~{j\fj/jJ'j3£jii^^jfif£‘éLLê'i‘jLf / ^b) 
<l _/y^il/leuy/jL^Juj^J^i^yL^/ 

jfsy'jtjI jj^/J jj! jJ* J<L JI«z~ fjuijji!<z~ s-e fe/le—jii 

-jtL-i&j£rSfiLj!ijj^jr£kji<^&i<j> 

** ^ V 

iJ^lJ ! Jy^jil^jl/J j/LLj'j.ieJ-'J !£ 

‘é-i/ffi/JlLJlfi/i^jJ^jtjiij^jj'iL^j ijiii/jf/j—jj 
jf^/J' L**U LL J/JJL'OlfP' )^J/jt j/iSjia 

♦ ♦♦ ♦♦ h, ♦ ♦♦ ♦♦ 

-l/jjjJ/i! 


i^bl/jyel/jilJy'i/^JlL'Jj^/' 

^j^lfl/l/jjilJtl/fjtjLl'j/'.‘.jLjlj/j<^^l/{j/jtL-l/ 

- if’ô-rt S~ !j Iji 0/e— ^ i^j/^jf* 
Jlsj/jlsij/iy~<<z/ ^ijiJjj/jtL^l^jJJjj^ 

^ J>Jf! <<z- 1 7tfl%iS t l?lJ[s ijjj !<^~ L*>r fjj dj ifjt J Jjj^jl 
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t ♦ ** 

Jj^/\/(^/^J/û? k y JUkjTlJ^ Jlsjfji 

(J/Itf ^ ^ Jj/jjy b Oi IJZ\oj^ U lyi (Jv ^ffj/J‘Styjb^ 

'iJLl—ly^fbloj/^blJlifJjjfljtJjjfjtfifi 

♦♦ - > 

^JL/lj/ L/ilJl 

t*Uif (jl^7ilZ^>i^>/lil5iL7 

! Vj»Ut;jJ !, 6y fi (fô)\S > d£ J 

oyi.fji^J(J^/( & \&Jf / * \jj J f\ Sjj*Si Ij^J^ U ^ 

[f<z~ jjf \ j/ hjf^ 
t/jfi\j\fjy\*ffijJ.j^jj^/j!\^/.(j/'jcs[p\7\<C-^4.(Jy a j 

-^[fif^ftj^jiybfik-s IsiÂ' 

/J [/éLi^/'Jbi JL £—[?&% Jtjt 2—\p i^Lijfi/l jt J[y 
♦♦ ♦ ♦ ♦♦ ♦ ♦♦ ♦♦ 

2f( jf^yiLJj/)*\j^jjf”j\y\J'‘\j!\2L2)J(\e3Lpyeô‘yJ'” 

~ \y \jijS\j£jj*/ fiijt^jJ J\«L 
*** ** A *** ** 

Jjfj})/\jj\2—jf\SJiS\j%£/./J\jt^fjf^f\7 

^Jj j~'\ I ^jf^jj i /(ji jffjy/jfifj/j 14 i uO* Ji^—i t /1 

♦ 

- 1 // /(Ji ( ( 't û ). jSyjteffi^J \jj il.iibi 

^JuT Jjij /$£7 k)jt JJl/m £- jjj(r^b)j/ 
if(ijJ'ojijJjJ/\jJ.jjJj/\f^Jj^7./ L J^[j/(SikJ%^J!\ 
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//<////, J u2J jfi/.^ J ijj/f/^Dj/ ^ * 


t;^U^U^^7i7Ju^/Jl-irr±2J^iJUU7 
//<// //J U2J (ji^ <^_ J ijjjJff^Dj/ 

Zl (^<L j)jfi)j/v 

Jljif/.jtr l9ir/l/0&j^l/ / *jl//J/ j^i^LJlj)lJ/tjifi/J 
djI j£l~ j//l> /‘\yi& \&*’tjfjjJ jt f'yf?if“f'L/l”J Jjfl 

e/j/jiffisf^f-j/* j^.ijjjjjj/jJjjfiyJ^/jt^f^ 
Jy/'ifj/ljjLiyjLiSf'J/j—fi/ //(*/<£- J/‘ {jtzij^\p 
Jj ^J f ifjfi’’ ’Jy ijSjf m jJ i J U*",J ?. /Z-y J^^Li/.l/j:} 

- ^^l^(j£y(jU(j/b(J>y/k 
binomial *-(*/ 

pascal,s jfkti'j^Ljjj'ijt^jS ^ 4 /eoeffieients 

-^///(triangle 

&!A£^ , ^C£ 2 >fr 

L/y/ejy (Ji>‘ (J khir> ^/5 ^Uj/T 
Jfi'i)^^.‘JijJfllyf{^^[/l^(XSJj.D) jt Jj^j/ ij/.L .1 
ji//i f /J/P [//<jljf 1 / u y (k ( y 

iij/J^JfiifDjJjf&jjjJti/*'/ i‘ [j^ /iy[ffjjt Jfj) Ji ‘ /j 
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-J)^J^J*jtj{^J)C^/jJjy{ffj)tfJlPtjtfiiW{'lfyf 


f'-Jjjiff ^tiiy Jf/^jij/^f^tJJ 

</S ^^JlJtJ^f> ±j/^f/f*Jjb JlU>j\f L ‘ JjfJ^ 

ljljlfl/)fjy^UflUfljtji(j\j^t)/</.JJ A <± ; //fjj\jf(jC 

-f-i? (5 J4' f V tx(’/‘~ ; /-f/LJ’J‘'J>A /<— t/ 

(,Arr/*nr)jjJ' c /. ijfê-i* 

^ * L *$ t 

‘jt U (jf<LLj'$LJ^i}tLJ Jfj kjZb^f‘{j\jfj{j%£L~fÂ^f^f 
Ljf ^ 6 ‘f*f ^ 6 f^\jt‘LL2/jb.jtLj<)L- lifêojflfjfjfjfjk' 

- Jl 2f( astro I ogy)(j^ jyfi 

jtj L jj‘lf /1 'fjk— Ijfjf‘ fij£ J fjf(Â(^'<L-J)^jf(f 

<» ♦ 

t-/ K;i I Lj£(J^ 

^fi^J'tj^^Lj^lt/.^^^^^j/JlJy'LjtJjfj^J 
jfjjjji Jij/fs {'&<f^l/jtjij J .(obsevatory)tC^j{<f 
-jiyfêjtji/f^jjijff-jjfiô^/f-jfjjtfis^fjé'^j 
L — fjlj\J^'£ \]fj/*£J'J. /f fjjljefjJfijt/fJi 

lir : OjJtll tLale iejjojjjj 0) 
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L. — /f^jtj/ii/jsJj/jljflilji/jy^j/f/jtjl ‘£L 

^J[/jy^i^^^^J./j^/\4‘^^ a) i/ii^/\)/ ff \\P ‘^\)• 
/jj^j/ ^jj/fj.^/'i\iyzj\s±L> /j^j/( j// Jj^V 


Jj/tjifiJ* J'J) • 

f (jXfX (5ÔH J// J» uX c/X U U i-v^XfX 
^Jv^^^^(Astronomical tables)^J^X(J^^ 

(,i~-*rqi )(/cfly^UUG^O-ll 

J^/\f/‘Jl^\J^ifc/’.3jj^\)\jjX[jj/.\//\\J.J,\^i// 

<^C&\fi)&/£^J\‘[J\yi(J^[p^/ i é / j\p/j\j l .\!y/jy/j'^ 

\2*j,J/‘ jt jt \/X- 5 jf.~fi C by/jt—i jj/j/\ 9 \ji l (J jÂ/ 

- Jj i /W J>/(j/J </((J ^i/jf^ 

'■jfJi//)^jj> k L^ijJ.\j.j,\j'ii/ , j 
JJ\jf// jj&jJi'éj? (^(jX Q/') j/\ jffi jJ\ JJ Jv “• 


-(jJv/^vLiJi-)cJlvJ 

- ^ jj-i/ j/ij -* 
~^\Xjt jL^u^Ailjf/ lf(J^t^!J0!L)>U! jDiiJi) -r 

ii) jt j^‘ l/cJLv;(sine theorerrû^j; ^>. J> 3^ 
fl?J(^!ii^(jy^(y^lyil(J>^(^jKjf jJ?Jj}%£- (menelaus) 
_ J L /ijfj 6cJ L ji /^iiji^j. J \/J. 3 J *'•/**£\ji • 
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-sJjffj 

ojS if^JijJ^ Jis L i*i/ L jjJll jt {jySg 

- fyt jftfjIJJ^fjfyf ^Jij \jfr 

Jf Lbjt^ljU'jJ <l L~ ij j^! js /sj ifjiJlff 

J)Ij^£Sj&?(eclitic )j^iC?f ( l/‘LfJ^’ffj^sjji{C 
jfi?Sjt'2s>J)SL/jb!fij)tIjjf<J'jJlfj.L !J'! ( if/Jj! 


l<j^J< ( ^J\/j^^!^i<jtjt^j<i^!/^!^jL 

_ ^ ir u b/pjfjjji r*JL 

j/i 1 *yiU ^j/t J} jyi j f' j/jJji/ JjJJj jLi 

Jljjlé-jyij/j^JjJtf-L-kJ /(^-jjjfj^-J/'/jj! 

Jjs f^js/^j) < jt jjy i V 7j yr ^J fjjL/LJ&^ l* jlL J£jjj 

♦♦♦♦ 

-tjjlriff/jtjS^ 

Jb njffj fJfjtjfjjy')liL-yijfljJ}&f^/J'j£ } 

j^Ju^ jtf^jj/’fj'iJfijLLLi — f)f'f/Ijj*%j/j! ( ji 
♦♦ 

1—f ifs J\iyJ<J f<J—■/» Jf [/jj iL J^jj ! </ tyz J^y 5 y b Jf 

/fjUjJjL ^>l hj?«~ t* J^f M.f<Jl 

CL!jj!jfis' ( ^/sj!/!Ji^ ) J2>f/Ij!jLfjJ‘j[pjjLy 

♦ 

fL (eos i n e) jy^^j. fL j Lj >fL jjy'j} j b L J JjjL J* 

♦♦ 

^jruU 

, L 

JszjZ')jit\***jjy.l/^lj>\rjjf£l 
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GAA^-^rl/tÂ./.i/ujr 


•»/• '—))-H lSLb\g.b>\ ei 1 l/Mo '- 1 i/l* 

♦ ♦ 

tâJ'je b (J^-J Uf <L_y/ j> < |T>k Jiy^j ’S-sf'iJb‘ JJ"\e 

-\3tCjè^^j>/fôss&A 

y J b < lJ)JiJ> J b\ j> IU i^O i\> /, 'jl>j>\i/J l 0iJ \f\J l'/e/.l 

♦♦ ♦♦ H W ^ ♦♦ ♦♦ 

t *J I fj) I k£* L Jflj 6 


<L-j\<L- J< (fJ~f\SJ j<J JL)j! 

(* 

c^\jj$j£iJ/\j!?\s'Jj)S$y /eA j)!sjtjZ<\fj\gJ\£j/\Zl /1 
{Jj s) Jy: Jy! J<S^ L> ^/\fojUJbs JJij/ • \ h y )f 

j 4 
♦♦ 

(ji J^/JbiofjJkJl (jZ’ j/ll-I jt)jl \J\J 

-//^JfLjy^tfJ^^j/SiSj)! 

JS(S^//jj!jilLj/\j/S^J^J)JjL)jfl J\S 
jt jiJJ</J Ji/JIjjS (roek erystal) $fjk-/\fj 
< jf^J') jt ^jy*/*! J t> < J\f\f/j^J)\J)^\6!/l/j! 
j\J!j)!<^/C/ jjjjf!Jj>^J J^!”iy.jJj!fjf! 

W‘£jjb 

/x !}}”y jj\jjj) !j*jj' i yjjj %/<£-- <y j l j) jjjj 
jt LJc/^JUJI<\JJIjJ/ ij 1)1)2 — f(J*Lj)))\fClfJiJ 
Jj\J>JjJL)j^/yj^j)J^j)y!/<jf ( .Jljfj/jl 
j/i^ylJlejyJy/ylff(/^Jy^^J/jiLi£l<z~J!<L!Z 
C^U LiJ jt )\J^!Z) f j)///' lJ/JkJ* ^1/ 
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J> 

H 

♦ 

J 1J1 tfl _/JrjJJjy iyi<L/^i^ijJii_ 

♦♦ ♦♦ ♦♦ ♦ ^ ♦♦ 

'■L Jt £$l£“{j 

J 6 J<< JA <A J^e (Jj ki ( 3 I/ ^ (X/Jli_(/I” 

IrU l/t PI3.nGt3.rium) jtjv jJ Jj i/JjL/l i J\‘JL. 

(rs.r: i jlJ A j,i L rj,(‘\j i),-_ 

G9Ai-*r^i)J;i)/^ 

uJy^ L f tZl (V< ( cAf-(P<>Vc/* ^Verii^u 

^ r 9 i 

Zl ijt)\jjfij}\iJ\y\ osJ'jL- ii J 

(J jf** ^ \J\ J\s f~ JjJU^Ur^ J 1 jhjr 

ijtjy jf<L- eJU* </^ 9 i UZl J,?J U^(j£ (Jjy fj^ S (V 

♦* 4 

♦♦ 

^\Xôj \f zs\j<\i>j)\1 L~ \J\y fjy*y*J\ < (j 

j'*L'iJ - j* .Oj 1 “ d_jjUJl —5''j_S(Jl jj—j? 

-ULr> 

♦♦ ♦ 

raa-rariju/i/ 1 //^ (1) 
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\^JifôJ^^fjfj)jJD)fj/fjjf^ôfi(S^\fji 
^S Ji^fJ\>/tyi>ôJ!ij!<C^J\>^!jJjj)!^ 
Ô\^iJ^iCjyoy^\J//^\}\J)^ij*\J>Cj/Z<-s(X 
Ôy^C f) J)/^iyiLL Jiff ■-(/^(jlf f^fj&'J? J£j^ jt 
<f(azo p i y‘J)f/jy^ijt^ r ,f'j}))ji<^ h ;ify (/,efV 


- ij ir U l* U cl~ ^ L* 

J'l U olx]l IjSvJl jy-*P yji-J”SÔfl<Z-~f'J&j/' t'" 

LL&ffjiii^JJ fiC(f)J)/jtjijCj , {fi'(/cJli<L^]yiÔ 

Jj if^> < Jt )£y'{Js'fj/jiff/ llJ\J> fff J)jJj^y f 

Jrfjs& fj/ < Jj’irffj) jt fj Sjff'j i)^if'jfijJ (Jj) 
2 l~) </ L .) (jy Lj//^ j kfojs^jsiSjf/ji )j < L. — /lj/j)j ijJ 


♦♦ 

^jf^fjtjijf^)^f)fi)j)ikff^(/jii/ Jfi 

i^l* (Jyjf Jf'cL~ j< <£-fj) jff/j/fjs i* (J /f~ J)j iyfj 

<&J*dttâj)j>di Jij/ ‘JL2/jtj)jff^ji?\JJ/* 

//y L f < f jf/^f* f 2. — Zf\)j/^)jf^i/j ijfl 

Jjii)j/jL~i)L~ Ijtjsl/jffjiy LJjLj/ 

♦* ♦ ♦♦ 

-1 > ifv L? iJ* /\ff jj? j I tfj!!Sf‘. ifjJ* 

Ô/))‘<^‘J\)y^\)iJ^!^f’’fk ^Jjff^j/if (jfl 

■.Jl^i^yJiLjif 

introduetion to the seienee of astrology "and" 
book on the use of the eelestial. 

êC)\?J (f*& iiT ôifj^ J JiJ kyiJeL- jJyjf' 
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jt’/J/.JL,I ♦ rr ,ftj,IrjiK'Jj;UiMLki'jijJtruJd. 

(O-tof 



/L uJt^rAJ (S jtui^ 

£^^J{'/‘t(jJ'(j‘l}{lJltjZ Jlijlj’ 

j/J)'J>K J i^(j^|- 'l/l»)cJl/ I^lP' Ia I — U ‘ J J (;• U~ S-/ 

Jlj-frtûer J. lfJj i Jj;{pjuJltJtJ‘l‘jLiy*L-cf l J£bj>l 

l> V L ? 

J- l )J, ifj I jJ 5 \J*°\ JJ) < 6 'L~yz tj) /<L jf/{J< L 
j)>Jj J J^J L J\/jj Jji ê^/fjioj!Jf 1 

Jf l£* ^\J<CL~ LLj IT ?</ i/J/fJ) I i) É*£L- <-s f jJJ) <fLyi tj)/<£- 
jJ&)!<jrf{L^JJ!L/!{/Jj\g{J‘!fj)^J^}^L/*l\f' 

-fyifj)/jtjf, 

jM <L^JJ^/JfL JjJj i <L Jjj jijJf U/Dtf 

Jr^L < zL—>)L JJfJJ*^ < SJJSlL 6* J. L<L 

J^£‘{jyJ//L>fJf){jLji <^LJ\JfjLl — fj/jt 


\£r_wr:jlj/\s/jy' (l) 
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^ ♦♦ ♦♦ ♦♦ ♦♦ 

U^U^U^L^utf*i,f)^Uu! ( UU^fuf/Su^ 


U^jfL JJf ufLU^iJU 4 ^ < (J JU/Ji ^Llf 

u i Jf?JL- i ^> U)iSu^ j t *±J)/y£ SJ/ 

///^.^ ^6 >js. U-a/Sir'ubj’i j^/'L 


LJ^if'UUjie—ij^UUUj'&i^Lijs’Suii—Ufif^'-L 

/ ~Uf/Ji S (egibmultipl e)LufiU j U j( )U4^/jU 

** ♦♦ i ♦♦ 

U)jj3^Uf* ( Uuj*£~^f (pre-eudoxiananthyphairitic) 

ijLlJf ( J3jQ^J;lJf)lJ^uZ(jJu2luf&^(ma9nitudes) 

♦ 

fUf/ ( Uj, Lu^UtjUlUUUU^ljfuL.)/ iut<f/f 


Uiff L J ^uff’^/U" Juf ijt/ &)/ hS< lrt» 

^U^ ZLf<L 1 (j//((j! (jL^ l/ 

Jii <LT<>. ujt JjJ^J'U&L u ‘Hr Jjiy 

<L U-rt Uf[^/)/L J j ^U^ LjUl—J—/)) J uf)) 

ui SjJ U U l( l/u?ffU ^utMLff 

( l)-U\f(j)L Jle/jf lt - &ufl)(fS. -Uglf 

(ur^/^r)/^jiffi^JiJjr 

L* jUld iJ) SjUuJJ ( ^/ !jUSz$/j)I u> f\. j (S/* 


19 * • e— i *L<>~Lp &S ( I) 


vwwv.besturdubooks.net 


f'Z^jZfjiJZjZfJjyi2L-i2—Ji‘JyJjfJJjifJiJ' 

\jj i? j\ c~ ^/j/ j£j>\ jKj u-^ < Sô~~Sj^j} \ 

2 — jy^Jftf* I JJljfJ jJlfL'2 — Jjf{jj Ir' J l >zfji I {/iféj? 
jjj/ Jjj* ^ljfk^j, Jj\ Oj ‘jfjtj ^/\jJf\f\j 1 4} \/j\ 
ijjfj \*Z~j\[}£^\2—j\rZ\)t£/\t£-jJjZ*Jt\fû'ij\é'f'\<\J/kJfj 


jj/~j&\/-Z^i ‘ fyuJ^èJ \$ IT? \j} \yj}j}\/J^/\^s} j\j\jJ.‘j \J} 

j'jjjJ ‘ Lj /IT Jrj}jJ ^J\ /Z'jJ 2 —LjJ .1 jtZ[p jJ J\ 

* (* | ♦♦ ♦ ♦ 


-\ZJ&\ji>\j%2-{jijtjr^rjs./n 

vff'S ^tfv* i ejy Ijy^ef <A^ j^di Jj/ >\j*1‘£-Sj^J\/o ^j^j 

^j^j Jl &^\j/(J ’i (ji jy^j^JyjfJ /Jj}\ “j/\cf’ 

_ jfj/ lT ^ * /(jJ er ^ vC^y^ j /^j\j}\^jjjjj 

^Jjj^J /r'ej sijjfrfjt 

♦♦ ♦♦ #♦ ^ ♦♦ ♦ ♦ 

,r 5 > \2AjJ $*£ I/1J J\jJ J Jj/vLj £j. J * r ,/'jT 

JiK é/J^&J&Jotf^j jL/s/jje \jj^JJ 

Jlj^ltfjLj ti'j^JJ^lJ J\‘JLi^l) \ J ,JJjyt J b* 
Jj}Jl2LlpLkjZjhjllJ\éJ$l^:‘l?J^s jjfê^/Lé-fryt 
-jZj*\#^L^jj}//j\c^Jifl}\fjZj~/ / !' 
J‘jjjlfJ&xf}JB}(jjfJ^jyfij^irJZjd&*jjyfi(Jjl/ 
‘J\J}£}^itjt</1\f*(/}ZJ\2éJ j^\}jj\”jèLfj\j}\ 
2-~f}/\JJ\/Z‘ jyt J}fc/i)}Jf^J}^j}\Jj l/ jf 


vwwv. besturdubcx)ks. net 


jSjf),flfjt 

u-^t /^jJ^I^JffjljtjJ^fjjlijfjJJj^iJjyi^JlfiJ 


£s/.“Ji$>!'y}j’jtf*‘jf^j5(ffjtly^.ljjl^JL- Jjfltf^yi 

-£-Jjf 

L 

&L&ji (f'£- “/ V < off^ f’ L*é*!sjft(Sf!jZ&L& j 

jjf'“j> ^\r\jf Ui i& ~>/” “^i j ô^!^f”“ê< 

-Jt if^iffojiS^fjofjJ^ljjJjjfjljj!^ &jClr’!/jl‘jCjrJjl 

Ji < if L fjt Jj^JfjZ e- j!/f(J\Q\sxe)j > /jl ii 
jlstyL-J!f‘(^jfjfjSJjft)JJ y )‘Jsj£s/.L-jf!jt^\X 
0?0*^jii^rj^;f‘\fj$(p\ene\e'(y molder) JjIoj/ 
jtr\nrjt(j\fijtf)ji/^j'M“\fJ%j4jjy'&lJi\, 

*Jsjl/ U d/ ojI Jl! f e^ii I fd/iU jt jf ‘ S/j o 
<L Ji ‘!J fj\/ j} <L J! ^(Azimuth) wLLi(quadrant) 
j^(fj\ff}^<^j)fjjjJMfc/fjjjj^fyjj/jf{JJoji 

jj!/bl—J!jt“oflj iof^’f \f‘(fflifSlJJJ&H'jt 
jjjLfjf^ifojj^JjL Jyf/ ( j^jjj! [jff/f/fjjf 
f'lvijlffjl ‘ £*-*£- iJjfyjlj'f-Jjflji J‘f- f‘ fyff Ljj? 

W &)</*«%! <L (helioeentrie)y^yL^ 

0)lh 0 


ra 


>:(j/'/J'U['L/l (l) 
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kJ^L/JiV! J^JU(j/<£_~ jS/fjjyf<i/J^)cJ. ^JjffiijtlJ! 

kifi^jJi/rf*Ji(JjjfL$£/i)^iS2&(^iJiy^ ^fiSSScfu~ 
j/jt/rr^fjjfijJiyf l Jj ii /^^<^^{us\ eouplef 

J1jJ.<^£fl&\fbi!J^\<^Ljf!ZSLL>J^>\J)Sf J Sfj! <l J!f 
J^f/f jSy ■f%£s£y*8J?jj JrV 

i ’ ’{jt Lif'i i j (^ ((jy^ i u l^ j) i Sl& u~ ^ ^ l? S ( u~ 

L _ t/l L/l/ V’/ Lf/' JL^ <l/“ A ”^l 

_ Jjjj lJ L * Jtf.ytji l L/' * B ? ? 

eV a ^ u rdi fvrV liff t /JjyJJ/a Sf^J 1 

/jjyfljfjL- ^iSS/? <ljfj?jtfirû*f(f!ri1^{$j)Jjji)! 

E—Jj^jsê* i_ Jj ; l) iX JiAf- ir J i'r'e/e/ 

6jni_ J; S^>.< Uj|» J^s^rjL 7 Kj/'iZly , J^(ji ^yr'Jvr^ 


6 / r*. 




—/c3L jj/jLiJj yf L f-Jjfifjibif^jjf'* 

<■ /c3L>; j^yfff f JjSi Jfijfjtjf'ji <J (jP 
jfb (JU (Jb Jlj (Sff/iby < JL cl~ JjC f eJijj J! S jfl 
SjjiiJfi^fji<fJ\J > iJt'JfjJjf^sS\s (nn-i^*r) 
^if/j! JvL ijSAlfJ l/H (j^Lsaeeh ri (i'1rr) jo 

(OaVV 

r*z: // *' ^ û * * V <>>VJV * *< ra r: I/J; I o/V‘ / < (0 
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J^>Jl^3/f UJ {Jjl/'J' ifl 
(Q 1 |^ik-Xl (XJJ UvL> lL Zl 5> L^ 

f i) i i_ y? (L~ u Zl (/< (j^ i (ji y Oi i (Lle u (j^ L i iL 

,l/i 

jLfj,^, l/i^(J^(f^(Jvi((J(>U i 'Uy^l5iJJ^Zl(J(y 

♦ 

y^iLol/ L/^iL(j1 Ué^L^ l^i^J^ J^biL J/ 

- L^kL/®> L* (^J^ (J~ (J (X Ll 

(J^ULl c^l?j (X uJ/j^ f 

iL (Jy^i^ y 5J P ^ U J7 (/(J b (J^L 7 (J^ ( 

^ /c/LLu^iL(Jy^i^y5jpi_^f(^ (Jj^t/l^lvJj^ (J(>/ 

(i ♦ ♦♦ ♦♦ ♦ ♦♦ 

k-Liy U Ll ^yLL ^ j L~ Jy/LJ jLvj/yjj^uOL*' 4 ' 

/^/(J^L^^JjL^/jU jL Jyj^iLiLi^UyJ^// 
UiL (J C/7J t (j jL U-J (j^ I {ji L> jL i_ (/< y J L 77>5 

JjLL^y<cJiL(j^(Jbiy^^yy(jOj(y 


l/(/\L/// 

LvUU/Jj^L-y 
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u o j5b ^ (_£jLvOuJl ^_5 aJL-^j” 

4'/ t L/ 1 '^^’ LLLU l£ i/^^y \ZJifi/jC’f if'jt 
jt 2 lJ*<C f/\‘4L. t*u i jjCj\i'. LL; 

_'l:f':rL£^ J JbU 

iA^ ^lSjj! jv-^^^^Jl d^->~L*w3 j—/> s_jww«! ^_s 4 _JL_w«j 

♦ 

1 fj\<^fj?/S\)j)\o)JjcjtSjj/j\c—jP\ 
o)LjJ—Jljt jf^jtj) I < 1 iJj fS* /J I tjf/ 

c/jf) /jt lT^ jt j&f’j f fjfJi/>^j) \/* 

^(paraboloids) j/(}&J—b L~z \j& cl~ />// 
J>c~j)jfSjf\jJ^/?/L-/\J^LLc-~^ ; ^f/<Lfôjf 
^//)>^<j^j\/\jJj¥‘l//\:^fijPjZ\<\j 
Sj^yJfi<<^0*j\s/j^si/}/jLfc<L-j/£. — Jjii-^ojjfi 
/jf/J\<£-Z\pf\t/.Lis£Z/iLJ r/ \j)SjP / \}S)ffJi\tJj\ 

<jyJ\fjjcc~}j,fj/j'\Jij—j'\jt “ ^L)! JJ jJ' ^jJ ^Jl *>j” 
y{jj/iSj\y4jj\j)/ jUeLf’jL JjijjfjPisJ’j 'fj}\j}j\) 
<^\bJ* e \£Z~)j»Sj\^\J'£L-\fj\jf\ ) éJ\J>J\L-J\j£>7 \<C—/jJ. 
j}/\<jt ^If/jfi^jjl^lJl^jvjLjfjljjlJ/fSsb 
j)/\j)\/Sj^/Sj/^Sj\<^J/J*\j)Jji\)J\ 4 J r \L- 
UeT(Jj— /(/{?/<eelijl/ iJjSjflj/jljtyfJlf 
^Jl/jfbSj/sf/jfflfsjlJj/lJlJ.Lffl* 

Of&Jbj^JjJLJJ 
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<S blj%f[rfjt2^U*ffjlsl&)<[rf/L!é'l&ijfj)!jfj?! 

SjjeijJjJiS&^^,'Ji‘£$ 'Lf/‘J^Lj^Jj)!jijL 

f'L- ^s\&OJ\jSj?\‘JL£-J\<~J JUij ^\j J 0>CL~ jJ/ <-fL 

-fif*Lj^j/)!ji A L2—^j\p‘[)J'S 0 \pj?S^*f 

J'l<$fjJS)ijt^\/fji!SS/)J fi \p<z^&Lj(^S-^\p 

♦ v ♦ ♦ 

f[ji‘QfiffJSc^i\Ji^j>i,^jiiQ/\ t ^fijf‘^\poij/j£’< 
(^(Trigonometry ) ij/tfjf J>&! ofSijj fl.jljt 
2Lf<C (co - tangenO^fuK fji^Jif/SJ- iIjjiIJ^ 
S(S*// J^/(Secant) £^!Fi_ jf< < ijfub 2 — SJji j> 

_ SJj)^~< jt 0 /LPJji t 

fL/tfjL- Jl/l/fbte/.fljt &ij ^lr 

e^ijii S^//M <C jS (jKTrigonometrieal tables)^ 
Jjfi ^ \r<£- ijiy j/Jji/ jt j/i ftffrJ/tf/i/Jbj 

(0-£-Jl?H%s 

L ^ 

J*2\ sLo-lp’ 4_P (I) 
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Ga rrr-^nr)/^>y^^ ( r ) 

‘ÊL*^L£- > j'i)\ t ji£ t l}[j>Jb‘iZt>jyLti / j^Lcj l>v Jk 

M *« • ♦ £♦♦ «♦ # M ♦♦♦ 

Jyfj^d)/4‘if(fi?(f(J*l££ cJ)jj)IJy , k ;r lJj\^J^ 
jyfij^S* j> \ 1 i) * 5>^i? oy ^ Ji^ l c/^J -J J j \f 

jj)\ ijfji J JJS< \)/)J! h£l jtjjj^! jjI w^iT 

- Lj tl/f 1^0 (Jy \jo)f\Jl)J))J)J&j)))JS*lj)l 


^AlJ'i^rtffJvdjbJjbfLjjj^jliji? 

]/ ♦♦ | w ♦♦ w ♦♦ ♦• ^ ♦♦ ♦ 

£_yj(jA>iji2_ 'Ja C/ ,3j> ^(^ ô~ 
iC£'l//£^SÛ / ljLjU£jlj:S/JjLd>i>}^^£> 

j -^&/ll%^.sujj(jl^‘if>Jy'£iJb 

* **/ 

J 7 U I jdj lj) I if^J/d J!cj ^Jj (jJ Lsf-&J9 !Jj J l/ 

J?J^“jAlj^Ljjy , ’(L\)lJ\t<^J^d(jj»{£b\£d^jjf‘i- i 
JjUJ)jjj*J")J*jfcdSj!‘Jifif'{j!!sdtJhW<z~J'j!) > )Ji> 

,Aôy*rrr Jjjtf{f/tf.J (r) 


< jy/j£>r‘ 'Sj—f.U>/L i j^js.J ^j[ J C\SJ J /fy'U'.J 
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e/vr oi (ji £LlWL jy/(/ /l (jjj\fjt / 

J,i_ jj/j//S^ <r />£ J/J JljiJ/f^< J J7 

(j(f i^5Lt?yj^Ut-/zl/y’ y^ ly^y £ 

-<£_l~ i/(j (/(Jvj l/ l* Jj? i Jj? i ji 

JL^ii 

^ 7i<L?7i7 (//< (J^l f L f,U?i ^ (/ £_J (J 77 I/ JL, (jU 

♦ 

/‘l/l/ji/f J(scince academy)/i( 5 / i(/l-(/c-/i 

-^L Ji/^jt LyLv^jj I jXj^ l//y 
//l//Ji—J ( ^Jt>^ j/j^/ L# J77 f//-J/ 
j (-/ Jl, jy /- wj;/6/jr/L / i—(f J'y/ 

/ 1 ?£^ (J / 7 5 > , (Jii 7 iu-JJ J*|//y (/l 7 (/j \Jjj f/ lJÉ*Jj/ 

Jj/ j JJ77 1 A L 7 $'jt jjJ\ (/ j/ / jy/l l** iL /l 7 J< 7 i I 

-^lrj/t^il ////j(j/(Jjj^l(^jiJjJ/jjy// 1 
/L1L/J77/ / /j 7 jjHj^/(ji / j Jl(/JJ J* /J77I/ 
j/////j/i(/j<^i/v 7 ^i//^ii jiji j^y^,/Oii 

- ^ /7/jji j/Ly jj/// 

t7 l$7J ^ Ij£(J^ 

t^ tr/ji ji7 L77, t// tr^ jtj*J(Jjjj\>jsjJ 

/ j//^tX/y /7 j/ jjj\?i —J/f jy^L/ J\ijjs 
JjiJ\^”^J\(jj^J : /jt\Xi)M C jj/y i_ jjj\/< j 

Jt CCjLtCzLZLC(fljjtj\<t/jt^A 
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ti)y 


_‘ (J/ (J^i /ifjy t i_ Jj> /(jy jjf 

\kj'£-^s/)&\rJjbflj3l£-)£9J\J^'fa ( 

(JsdjIJ^l- 

(Jfi SJiSi (f* U i ‘JJ ^ijj^jfi7 j}! Jr*i£ L~ (jjjif 

-Uj jUifé—L 

^ ^ iX^ lT^V f ^ V lTJvv /> 

-[^ujiL—^o'u'ife^iijii^uk^ lC •'Pi^i—utJ^) 
jPb jjj^f i(jjj!?‘ if.ifilut ^jJ *■&{\jjJ* l/ f>*L 

- UrOC^" Jf^SS (J^l/ ^ C / 1 ^ 

oA*lA^^ CL~J^ f*}j jt J!J £- (j"f(J^ 

L^*^^/L^^LC/^^i— (J^ e/^iJ^vy ^IT/ (jJy*lj*f£/j/ 

arabie ) Jj iLU X ( fê Jjf”c-M * <■ ^SJJ U)/jyj> t 
U$j£U y^Jji < LuL J'jfS* j JJJjjf j)! <z~M jfiJ (figure 

-£—U$fjj!j)! 

i rs ’ ij ^ jxi\ £ uJp (i) 
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'Jjc—M <£- (*oh> 

e e ' ♦ * 

JyA ^ J\A ‘ fou /M <LL * ‘ $ JJ J^) J\ lX 

‘ ijf (/ L sji/jt (jy L J [jys»j}l[j yA‘ lyi (/ 1 s^f.yjt (jy L J^fjjjj! 

fls?i<^y.jl iati^ [Jj/ L-itoien) [jJ)j^?.y / /y„fi 

/ 

-(3Lj^lii(jif AûnLU^ ^ 

V ** V * 

,MU®riA juj^i^gy(s!i (r) 


♦♦ ♦♦ # 

L ^ i ^rj u>j 1 . Ji ‘&y fo M ?l (r^j^i^J 

jt [J^j)I / J\1/Aj)I S ^(jllt^^ ^L^jL^ f L/Su^oiJ^ 


-L/KuJi/^ 

Cfic~ôP'<z r i< J[f<^uj))*^^j)iLf*ljf^Ji\?jji 
~yJ/*LjijJ*/i£i^U)ii/jij?i( 3 /{j£)ij^it^ , 
J*?j)l(f\&jji($\Jfl<\jZ J^)) ^\ h / 

<L r \J'yc)\j \^j^\J^)lj)(JlfJj!^r\kâ^L^(J\J\ 
-(Jj\jf[f^djcj£^(*ij \j)\ ij^J)/^ 
£—kjtfj)i&lj£(J^ 


jt j y b ’L v j^e^l j' o ir ^j"^ i/ £/ L j (J u J u jy f t? J iy / 

S l))^^j//j£\£- <i—j\) \Jt (i/£)$j)\ \ /}\ Jj\‘£~ ty? 
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~ijt fi? J LjJu^S uS^U j > i 

regular) Ij ^ lX l/J Su^^U U^ 

I fk^jj û i r/L {f~L/ riv *f/S> tijJjj/ f/<ul ( hedtagon 

l"lf l^JlM'J^ I^Lfe 



\A J& • iLeJ L ji f ^JUJI wJ/^ fjS.tti/SJ 

^Uk/(U&djUjjlJU’f&'u'ljJjJltUlSif iflfjil 

Ulj/j^ÛÛb-'S 

Ui ( U^U?J i U ff ^^J-UiU**^Ui ( J/ , /f^^J^ Ô\?M 

_ ^ l 'sfu'i/jt Ui II- Ul/ Jjy'SJJ< L“i— 
U jt j/J jU LjjJ^<Uu ^u/J UJj! 

U~^S Jjy'Ut 

UUlJ^l S^Ut f ^tj/sjj'i fhAj^ 

- (j? U (jr( Eveetiont) 

^/^LvLvfe i/L (JfU* U;i~(3lf>U (J~<^/L Zl Jl) IUI 
jf'u/ (Ml iJrd^S^fU! ( /^Lv^i cTt/U < Ljj* 

jy/" iS 'i— JUiif (Jbe^r 

♦♦ , ♦♦ 

(JJ JrV' £/ 1 f <£- 2^>*L / , £j;.y£ L 1 

(£> / J J ^ JjJ Jlb/j l {JU^'JjS Jufu JipjS.t i?V I 
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Ij; wX) K'iyi i/C ‘U^’ûf’U tjl!'z—\ \JZ~ S 

(l)-^Lvr 
, i. r—* rr'ijAfJe/iSJ (o) 
(^U L& k ^VlT ^ H-tfljgijt* D ’ ’f* l^U 7 I L? 

<$^Jf»ff/\J 6 \Jljuf'\JI ‘j—j’i ijl)g 

-LaJ >/j~ jJ^J ) 1 U&6/&J L (/iJy (5 /^l£ I i_ JV 
(^:(^ (fMf) JjJvJly^O^Lv^iLl (jUL^y 

- I^iJIjjJ} Ijj IoIsjI J^)) 

ij i^T((JUU)' V’c^5 fl^^LOi^L \^)JtJ %'iJij J \ 

- (&^y (5f (♦ fMv U ( ‘/yf'JL lf)j) I l^) \J) 

é-Jij^jji&itjpiJ 6 

J0) A ^^J^Ijjpjj !jj& 

^2L/J~ ^J!jL L~ j'iJ / £— ^ ^ kj 'é'i f ^ij-Jj 
^J^ijjfj) ijjf ‘JL^ f*J*JjjjL^ ijz jJ f J DfJjpy* 

2LJsjLJ)Ij) ^J)jjj J !j)!J% fy!j (J^ijtj)) s)£y*£LJ lL iL I û 

-t-trMLJtfjjljP'tf 

99» *L<>~Lp & s (I) 
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jf^ ^ jf^ Jftl s^ 
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♦♦ 

1 » fflfjy t ^—* t *'C Jr^Zl ij/jbj^jfj'i 

J Ja^ i__ {jjJ< Jt 2C ( Jj\^ J> i ,, /iJ P *(Jt Z — /z~j>jSj)J) iS 


♦♦ ♦ ♦ ♦♦^^♦♦1 ♦♦ ♦♦ ^ 
(J"i_ le iL V if ^) 1 J’S^’‘£- (JV £*Jc 11_/Wc3.) (jV1 

-£-jJ\^{j/’j?\^s / £‘£-[jj[j}jjbjZj~*\s'J iS^ijJ 

*j>\ 1) KVVV iL Zl {?j)tJ;cJ>> i_ L l> Jj?v J V ljjj?l 

J 4 V bL/^ eJv 

♦♦ 

- jjJ\j& eJ^ it^ji (j y?j> j? ji i j iS\f[f* 

y J' \s/j?j) SS ZL ! Iji ( jS) ^ jS Jc 3 j {j/j?i : iP" 

jJ t S^?c^j^jSjS i -<l^S Sjj r>fj^J l JJ&\s‘<~^S(// 

\ j /L ^Sff,JfS Sj> ‘ L^C * j/f‘^~ L~ U 97 (f? I \yi J 

** ^ ♦ ♦♦ ♦♦ 

♦♦ ♦ ♦♦ •♦ ♦♦ ♦♦ ♦♦ ♦ 
5 v L i j (X$ -> J'i Li l lr bi <v_ / IrL^f5 j L 3j fZ$ j J' l ij/ 

J IrJ^ (J yVl__ /ijjif^ JTj^ JiLL>^>^>j£y^(j^^ 
^ L J>vH 7 i l l/lUlv Ly L* Gj> \*L (?/j l{j/»jLj\‘jl 2 / 

- L v je tfc3* J~ L / j? jZ^ j^iv ^ \/?'S 

j/S J >fi__ ié\sj\i i__ \ /if. j L jyu>i__ jijp\)ji\ 
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JU-^U^^J< 5 i(J^^C^(^l?)ii^i((^^)viy^i((j? ffe^Pi 

-jtJfteij<£ijjJ 
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f L, J lK ? ’^ffjÂfj l‘filj)l/iL j^jv j tiif \L j^ jfj? I 

‘lffjijJji)J^ff//^^/\yj)ilJvj^)iJJiJ^i/i/ : / 

(0-L sfj^ijiô/A 
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(firrq-^Arr)(/(^Oj^^^j!^i>Lfl^K^ 

Lf^ O^y^fe/L /dJ>f L* JH £j i 

é-Jij^jii&itjeiJ 6 

oi^J I ‘. ifJ^j'f'jfjjJ ^JsJfj tf'JtJ fjjii‘(} /ff Kf I 

jojy j,L ij?iiP*‘L# jfj u j/jlvj) 16 v UlTJ^ jjy uj^ 


A. woJ 1 J fLo-lp 4 P 
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//{jt 9 1 ^t^U£ ‘JUjO’J COi/^5 j l f $ \ 

/f/LJ<L-jb &)£-Jb££- LjU,>/ : L'l i/S/j JuVU f (j^ 

(JiiT^ fcJ/^c//L<(J./j Jft—)/ V; jtj‘jtb^Jjtj'\‘<L- 

J^'S J J&‘ tjfJ ^ L I L/Uv L Ji/^SJiJ tTvi I 

♦♦ ♦♦ 6 ** ♦♦ 

iyjUjjlJlJbl£l/ljjlk 7 *is'jZ(J^rjt ij tifij J A J Jf~f:J~ 


* J?Jt^<£- ^ 1 ^ uJ^Ji J l^i (j/ 

>j, S jjj* j/“J ^ jj}jj Jif S Jtf \ 

M£-j/JJ t *i) J fajt/t i/i— l 3 Lv^fj^vL^ 

JUS^L^ jij^l 

Jr^/^U^/i / ( ^ <i J (J*jjjjj / ) J *Vj J'£-~ 

-Jt if\S Û A SSj > *<z~bJ bjiJ jt w \XiJy*( f 

(Mèjôj* ^MfjJS^jt f>\^L ‘J\J\ j\>” 

^lfjLjZ]!$\Jl&Jjy'j%jCifi/(}>J(fldie^lfjLiJcl? 

C ♦♦ ♦♦ ♦ ♦ 6 ** ** 

(binomial);>Jl£ //jj\jf^Lj\‘^^/j/jj\ji< 

f £j)\/f \c\fLJ%Jf (power)jL? 
poscal,s ) J^L L* L L/jU o>IT <fj/ 

eT (triangle 

V 

deeimal )j/S^\ffc j>\*-/»£- 
u Jax>J\ mJL- j”^ii_(/^i^yJri^yjJiir^/^V(fractions 
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(3 J y^i ( -sf”UU a) S\Sf 9 ^ U~ Mif- \JjLS(^yjjd 3 eya\J Jii 


U}Uj\^jfUlU :> *fJ\jijA^^fjS^j\^'\^S^\f < ^^U)‘^ J 

♦♦ ♦♦ ♦ ♦♦ L +* L 

é ? l/fU : S tbj^(j^(sexagesimal)c^l^^lf 
S^\é'jflj J U^\ufU^f‘\JLU^LU\é'uffU l ^fu\‘LU\/ J [) 

- ^( pe ri od icity)c/ (/ 6 j <c^<f~ (>?(J U ^ J^ 

f^^if^-fiyj^^uS\ i .£ r U$j'j\<L- Uy'MifuLé-kfjfe- 

j^U <£- 1 S^f'U fj/>/ 17 (Su^«/tf 

//> ‘Uj- J J fjjSj&JJf ‘ SS/JtSjj iMlfS^^U jjJ a Uf*' J > * J’ 1 
f-U). £/M‘$S ^SUfS^^Uf/fU^uS^SiU/jJ 
Ul \ uff^ (ftf f'UU^**^ S S\/S ^UUsSjL^}! SS 
(ftfj/ ur^U*‘U U S^\U Su^f SjL (L 


J^)jZ**S^U&llfj^lU'l(fll)1Zl(JjUirl&Yt'JU^Jjl^£Z-(JjLS 

-^Lj}\f\é'j^\}\j>fS^\UU\^ j f j f) j U^\U^ j i 

jUf^tff\UuUUfj//S^\U^u 4 i tf^f 

ufu^ijj L~ U^Jif ^L —jJ (jy/iU>(/^ 
e/y^ l^jJ (J^ ^ t ^ t» ^ (J^ lJ" i /"L- ufu i( /- 


i Uj \Uj\jSSf/U\ t > i f < /ff j ff^ j \ j \U\fU\‘^SfUffL L 

S$i(L\£i^J?SéMfuSSU i f^ y U^ufi‘^ff : /'T / f 

i\<JC(Z-U£ S-rf U j Jl/LL S j ffUMU\ SfbU^fj j SS 

L V * 
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fi jff £ j y b j j/fJi JJjjyf^ <$ X-?/ lJj.sJ < 

£ Ji/<L 1 \J^£ Jij£ (j’if^/J'M LLj'\(jt \r (Jbi Jtôi 

- Z_ U lv; ( eoord i n ates)c^ Lu^ 

♦ ♦♦ 



(?W/ a r»)f‘Ui c r. _w tf,j?\ U) 

lef-S' 

DiJil 

«/ (Tlf l fil ^^£‘‘^\j<”j^^<JJ.J^iJi£ Jl 
jij&jZfAr*jt?‘.ifi}f(Ji i ( fjbij&(JL e: -jifiiMsiLjjijjfLi^f 
<JL Dj/yiX jt iJi \££/<^£Jj^>jii££ifVjji Jf 
~. J^ytjyf ‘ J /J\ ”)£iiLJ L-y \yzjt) <M £<//?) £ 

iJ'\S(</jjjjC\/ >j)\/>jjt j\<jt JJj?\ 

(*{/Jl(/J > \j/fjfl/ ^ ijj 2 ^ \ji l j/<jj\ fjff^ \Xjf</ Jujl 

-JlJ^\jft<Cjitf 

L/llJ/ JrVjJ <Jji \ //J Jj d! ^JlJjfJ/f < Jj?\ 

(Gerard of Cremona) Jy'fujtji/jtjti}^ J/^J\</ 
Li LL/(jtl) jtjn o)£y*( jjffj<j j/cl~ e/. /j\jtM( ifj 
)£j'JjKjfDj\ffj\f<Cj\j)\\Jjy \<Jj?\<JJ^ j \JS£d)/ 

/jfj\SifiJi/f)Lyfj\jtjjJJ^ UiJ^jyjjijt 

L/ifjfjfl Sjjfi//j)^Jj^^‘/^VOi^^£i? A j)\ 
jjfjjf\3^^^jji\^j(ji£S/SMj.j\j)\</ 
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foS b<f J<Jt J ^ J * (3^ * (J~^— /?fjjtfo)f 

~($f£^f 

J :> *^JIj^jf’\J > <j(Jtji(f*Z(f*d^Lj^jLfLjfjfi^tJ'* J ^^ 

(<z~ yV/^ >il< J uj#u> < fff~ j joj <jjj £ & J 

(J JL* IA (JIJ f^fj ? 1 jj- ^ td/k/( £<é-j oJjJtfi f'ktfjhf 

-^JJ&\fjfLc~jl —irjJ 
♦ ♦♦ ^ 

d lO & J?!^_ (/l£»V D.J L-|(/e 15) 6v L-lTl/I 

(i)-c_ ,9 ir^ 15) '&-> IrJi/U^ 

(^rn/^n^ijyJiJ c /. L y J) i L r\Ji,i\ U) 

jJj'lSi!\Jbu\?Jj/d:> l J!(-iJ , ~^J^ , Jj:j‘<z-~J>^4 

<C-^\*?jdU‘U!)J<C-U‘\‘{jjijj J <z~>/r>yj*j?.J‘ J’J^je^j 
- £- ^&■>?. ifj CCC\ J/ & d (L L- J-Mb 15 d- e 
j fj <ydJf J] fff * J*'^ U (fL* 0f l L^ijjsJ^r'f 
Jj L^dujJofjf UjaJ** ^jf Jj>c oi f^- d[<^ ^ <J’jy f £-& 

y^ii<J>jt<^jLJd^LfJ(jyfjf<f/ > tJ><J<- ) dJ J t(jj i/, (J 
~<JL- zff£— 0 Û (ff <j?fj<SjJ*£- JJff I ^jfbf^ 1 1(£— J </?< 

é-Jlj^jfl&LjèiJ 6 

‘Jj S^f^jiOf <(jff('<Jy yf<J (j^lJljffJlJJ 
(£-<^<zJjf L J & S ‘ffffSJjf< ofJ f (j/ f< 

£ <T- i > J fj> l >jf< e-L <L (Jy jt jfil </y J’jf 

II! JjJdffr (i) 
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g cl~ * ‘Jji j jj> /u & J ^ ( [Se-J'i 

< J l tJ'/j iP^iJj'bjl‘$ jJ b usrjjJ jU(J^b 9 )jJ— fctf 

-jJf^tlp^^^yJ'I^J^iJy^i^jji/'jtjlj/J'! 


“^Ci ^rV Js*! sj,/>L 1 urjJ»i”ug*s*i*J S jy/ 


(on the domonstration of the well know postulate 
bibliotheque nationale arabe 2467,89r-90r of uelid) 

jtj'l<^(jtj'J^&UjjJ'lJ(jyZ<^£j/j £J?t^)(jj&) 

e V V ♦ 

(>y ^ (J i i jy U Iv UJu% Jf- Ut /ô jf 1 

yUJ*lfj?LJt (J)l^J?J^Jl‘jt 2^jjiUJ^$jZj*i£(£^b^t) 

it *♦ ♦♦* 

bsJ'iijiJ'J'^* Jr"< tfhrtJiJ 
^ ♦♦ ^ ♦ ♦♦ 

V U (,// iL jJ C^rjL Jf'l J J'fjJt— /!! oL 9)Jkp Uu 

-Jt JtJtikL^JtJ!‘Ll^^iJJ* 
bJ^jiak> l£U l? feL- fjJjiJ^ J/l)f -1 

♦♦ 

♦ 

jinhmJj jianjil^ijfltf Iri \*J\jJ^a JJ^U^Ji/i -V 

♦* H I ♦♦ 

- Zl (Jjtf J l? J) J*k 

♦ 

4L*i; i)jJi&b^Jif Jf\Sk>i— b L~UiJ)J*)) - r 

- iL (j^ L jL (jy j i jJ l& ^ 
LrL/ (J" RJ J/ Jy/JL Jl >^J| Jr^ L£ L- ijf jji jê* 

J Jj jl frjjf) CcJ) I Sj I o) < Jt 

jt zJ-Jf)J'i^iiJLt\Jijif rL ^)j,{Sij*^C^i} iji”é-jt { 0 
Sj)lj)j)l (JlyJif'jt>bj)f Jl// yi < Jyt JiT/ jtjljJjt iyt£ 
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(J// 7AI J i/*J‘ t-J eTj^G c^lM J*V* < vT < 

i^y</*V^ 44 iS j i> l ( 3 / f è H k^ ir Ji l/^ c/> ( 

eJ^ (i/*^ t lA£ l£ £~ lf f t bl^yj i Lf/ Lr-J^ U^f^f L* 

L ^ i/'Jt^- If^ jl (JÂ/< “r e^ 

(yj^G/JJy Ji^ijJ J'ij )!*£*> jJ^i}J 2 *!^) J'l—ijs /i 
jtjljJ f/ JrV^Tl<5i^L _/£:?. jt \ji l£*7lf Zl f 4 iiy^ii( 

^L“l f Lfy/J , ^L;^ 

( 0 -és?{j)j'iFjZ 

/&&&!?*(*) 

♦ 

j fe • i/i L> i— tf /J ^ * il il i— U 7 ^ 7 (i 7i / eJ' \jjx* < //j 

-jtj)/&\£i)4j$/u'^^£/bj)if$uèfjt)&£[Ju~ > 
jr*jtji(&J*i^J' s )^Jjl/jtjLj)/jjjijy*i / jJ)UJ 
Jjyt y /i /jJ) {f^eL- JjJ l f/jjOl Jy" L ^ \J)£y/ 

I ♦♦ 

^G/lfcLlf(fj ( jfê^^l^JjJlrS^j(sl/'J>JlJS*L‘(J 

jipzij&i^jr > j)iJJ^Ny j £ t 

ié v 

I <_y jd I ^Lo-Lp as- (I) 
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— /[/^ l)lj y lX l/I CL~CJ) 

f-fj'^cljfj>liSyflJ^llJi' 0 ~^l^f-^i)l^ 2 ^cf > jt>‘l/ l Jy! 


** ♦ 

C£ r )^[\y:^jiJij'iC eT^ 

y IT lTo^ 1» / J * ( ^ ov (ji &jij l (J* \S 

Jyi^S 

♦ 

‘lj£iJJ’ 2 —'££iJ'l‘$/£'£J.iJ*i,S- 6 Ji fd 2 j> i yC 


‘£—\jf^.^tf-df.&S>'A — lôJij>j\CJj> 

U C> ‘jJ’Sed--JjJ !>- L% l/d iff'g J/’C Jij'i)!? 


i_ : ifC cf‘ Cf‘^^Jj)6‘ j éCS‘iJ'.Acf-fJJ : Sjj)l 

* 

** ♦ ♦♦ I ♦♦ ♦♦ ♦♦ * 

- (fyi fCfj) l\fyi (Jy l?w ( 

£— L ^J)Ij£(J^ 


jj(jj)i2Lj’2L2LtL<C C/iJ*/Jy C jf\ z *l~ * Jij'é 

*♦ ^ ♦♦ 

-lSuS\j> 

-jt^(ellipse)Jyitf^^/y^)^ofelsL/lrjfij)i 
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Gqr*_*nAq)^ ( ^£^(J'$t) (q) 

S /\^/”/tj\fcf-f/jo'-J,JL/Ô^i' [ 

/Cf\J\^.Ljjjl/l0^byF-00^/“i-l~/i/(O l >^0 

-olL 

<£- /j I Pjt UJbi/i Jj/ /))CL~ I jt ‘ /< 9 ’L- I 

J< LjJf /!?</;/i/.ifj/ /(j jj< / L /&.< j).!ks/- j}/j'.< 

S/.J//Lj!j}^^S^/ A yf/iJjic^/J 

é—kjtijjij^Lj&i/* 

jJijt j!</t }£/jt^jy*i/J jj Si/l&.I 

Ji>r(suter /Jjf^/s.s^rf^/iiuti/i^t/’’ 
L/e/.e—/&.!<£-J*'j/tj/}' J^/J< jt 
SjJ!>Jj!j(ô\o phantus )jrl}/(jt{Jr/{J^(}sLi/’) 

j b k/j! Ij b Jf< //</ J!< j/u* [gfJ J^j/ /L j/ 


<z^J—!?j/ JJf) (j/i/j)! t>/l“t> /^b u//”S(J Jjf 
<<^//jji/j/L^j/{j/^2Lj}j/!j.!jtj!<^JjJj/) 
J>/ jJlJj}!JJ!iJ a (J.jjjJ jtj^<L//^^/j^/.y j/'J 

/J//- j/(jj})b/J—!} 

L 

L&j}!t>j?iU iftl ‘Llfl (3 L* </< ^(/”JZ ^(//}! ^/i 

JJI}Jjtj!<^ j/f ^ ti/jfJ iSJ&. ly j2bJ*j/yi “f- 
¥ ♦ ** ♦ ¥ 

JL/Lijtjf {/ L* /jftJk • <L— //j}}jJ J LJjyM L/fJj/ 
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<s> y 

j)\{JjU(jtjj^f^lJI*'^l2—(J'&JJ^i-JbÂ2*L / *‘£-j\ré£ 

j'Jyj>cJ/D)jt/J\J*'\^\,iU£J^J~^Jjt^)y^J\£j\ 

-JfP 


x2/8x-30 = y2 (1) 
x + x2 = y2 (2) 
x - x2 = z2 


20 + x = y2 (3) 
50- (10-x) = y2 

10 + x2 = y2 (4) 


10 - x2 = z2 

L" lf U é' ij? K' xz J 1 . IWL 2L.)’ t>/y f.L. J' Biil< l? 
4^/i/Â>C^p/2/x//<L/// x2 + q = px^L^ 

- fififjt'&'jy*iS2sz\\% p/2 Zl xV/ /i L^ (/\ 
Jj \fj*}}{jt/.c-~y2.L~ J^é- Jlj^JifljJsJ&J 

e ** * ♦ 

x(‘t^-/”)x)“$/ d/ £/ $/”)xi_(//< L/Jlf^l 

£ t/ ^ y ji ll^jL ^ l £<C~ J ijf- 0$ J i 

6/”f x6 (ji kJ^Lj\/^>. <9 LtfL/ 

-^l-ll/L/ 

e ♦ *• ♦ 

ij}/»l jj / (i/L? LÂ// 1 / 1 i— /1J 1 
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< [JjJ# (j£ ‘.{fj [}< mLjS 2-fd (Jjj<f<JjJ L- Jffy < 

v£<\/8j\&'lljfc-3 J rt Jbfij 
djIj ^jf // 'fSd' < ^JJjj f ffyt w i f\fJj£\s 

f^L uJbi^L-j'&jij}j< < m fjff j t 





J[fo!jt^>i'njf ‘ J/ L l *Lf/l oijf' 

-£-J[sJ)<[f}ij£<jéCfj 

(f ♦♦ ♦♦ 

j&icUJj{sjk^Lzji^ij!iyjffjj¥i^Sj$ij—(j&f(& 
^ ‘ J oéj*sjj!< éC )[g.< ^ \j <£~£~fJt/ffc)é'js?jL- 

(}[pSjfi / ^fJS<J)jj^J^^Cf‘£-jjj'J[ffj<^^>J 
tV^stji ^y’J jy i* i^et &<^ 

Jji^J^eJ^i^^JiDjUi^^JfJji^Jj^ijD^^jJ^ 
-ijJ^k^jf&^jJiJ Sjfj^Djf'JiMJ^D'êj^jjjJjjJiiJi^i 
z r <2-j<‘JLé£^& fff 3 ^jtD^jj<L-J$<ff 
jKl J< ‘ <C ${<7.<2Ljj<C ji fj!< ^ 


(l) 
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Girv*rrô)jjj. l <?ui (n) 

JfLjLl/jy^i'LL jIjjILd }j I^~jjljl>j/Ul 

JJ ir Ji( Jt>u^L fjL bb ti'j o }j w; L a (J(j JijjyJi J^L 

Jblyil U^/svS jt>jiM L$j)!L>£jj)!$JbJ ff ijf\ 

i}/j iL*L LLj! iJIjjjII U/ L !(J//^bj(JlLi 2 j^l(J 2 Ji> 


L 

5 jjjiJ l fJJ &L l'-'i— (J t> j^j?j L Zl &y*iS J J(J (£ 

^L^i_(J^^(Jb(J^^l/L^ (J Ij/Sj I Sjj / I j/ 

S i£/vr'f J'l7Zl Jjjyb ji J'<£- L~ (/ Jj cj ssb J! 

♦ 

UrV^dS^ii l JU^f Jr^J 
j/ jJj'C~J)<r;Jll£- bC /^Ly Jiyj L/LjbJ. 
‘£-Si5tâS l bbZ— lJ— jl>J>IL- yiL — 

L ¥ C 

^J! d£ &>J'{J*jt j!J! J&£Lr JjJ'j! J JlJJJ J! s/J.^u-J 
^jJiji tJ$'jsr{ji <x JjiyL jytLjuSt- Cf>^> 
L (integration) jé' jt 2L )>L Ji/J j/j! 

jt J!js i Uj; ^ls< iy‘ J lUU ji^e^ji jA? (j^ J (j) j/j/s 

• U £>/j<? J! (3 L (11 j b J^L v j^li i Li ‘ 2L (J'L? (j) J j^ 

Zj~^S J l i7 (ijIl. lU1_ l 7 17 bUji?(J» ir / j t> j / j/ 

<L —![}/{? jL) b b L’eJi J! 

<Jy2Lj/ J j,LsiJ!J\fLjf(jji<z~Jl(d}j.0j)(}/ s£jUL? 

J (kjJ e /j/f/Lj/jij! ^ytjt j U 1/^9 JJ te^i^ J( 
(jy/J^ bi (jl^x£_J i— Jt> ji(of t*yCl/(y (J;/ji (J^ 

♦ V ♦ 
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j/jv ///!y%/lL/ oi f L? (£>/s< lr/v I J/dj/^/j J^jj I 


-<T-Ô 

jtj^./mjt://J j r\f[/f&/. j (>>V J u i;^ 
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G a û A/„, rr- )/£(fscr.j’i (0 

jfdyffyif/yjifej.jt/ljjifl jji 
/JjJ'j!( jb(j^[s{£Ji<{fl}s!(jif{(Jyj[i(j/i/^}j\y^i^l/ 
-jf^l}[g.lyS\^yZjt/jl/j} / *J.j?l(\jé / zjtj}}f}tOfj} ,, y' 
Js> ej. <z— yJ7i ^J^fO ‘- SJ ^[U ffi—£\ 

-//Ofjtf/JjJjbif 

£-Jij^j)\\2*\»j&iJ 6 


^JUd^jf fj J J^i 1 4j\j}\ 1 2jJf ^J? J?\ 

J$_jéjé\^£'&sn)jJ.<L-L- Jj}\ 
j/JjOijfji^ffffi/o&jtJLjpfy.i — Jj\j}j L 
^fjOjJ^jjjfjijpC/^^\f(\jjtfk^jtfjj'ejff}'/ 
Jj}\\2if' /j\0*^\J0*}(j^/jjtf'J'jiJ'jii-jfijjt 

J?S0^i/fj ,e fS\Xf\f\y(f 

^jyf^if 

C ♦ 

^ccyy<iSAsiftv'.jfl* j~ji y^’’-jy7d^j- i ty 

£♦♦♦♦♦ *♦ ^++ y w w ^ ♦♦ ♦♦ ^ ^ ♦♦ ♦ ^ 
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,Air/*rrr J^>v^ (r) 

j>.jy‘^/j\ h s^j/U)j)\/^i(Jj y igiffjb(y*ij(Ji/i(Jfajy 

J^Sjfj^if (3sJ—i/l(j/Jyii/‘if‘($[f}?J*&j)llytlj£jt)\jjlS 

- l/J I i^j) I jJ*< djJjj^e L/j i <• Ue^ W~vj 

t/ 6 /j I & 

tf(jj £ i— l/^ \jjcl~ \< JjJ ^Sfp'jf 

j'\jt\yf(*/.j'\fji fjijb^)k(S(J 2 ^f'- / f[ 

(fjjifJt* jy < J* [fj^ffj'.jy^f/fjf 

J'ljJ. jJ ^ (JjjS^ fj- k (J) J^ljfSiJ\/i J kj) IJ eJJfj \ 

~S:j^Sj> i—M/i&S^JlS^ j/lSj^ 

j?J)(J^c/.Jji(metalur)[^J/i^j?J)S(Jsy 
jt jkJ)J-j'\‘fJ i lj)Jif ^J-J'ff'jj) fS/jk)\JJ~ h 

I /J-/j)\<<—yfc-~j^‘Sjff(S (Speeifie gravity)jL^ 

jt ^J^SjlL) J-J-f^Ji JU< f(f-J Cf\rl\)g x$ SSSj 
L 'ijf/f^ jf\£*/.’’fj'.jy^J/i l (ffj^J^/d)‘l)fj<. i$\ 

- jfJif^jtjji/ /jJ jf Jj) I 


tfji/'i/^fai (r) 

Jff^Sij)i(mechan\cs)^f^t[^S^/f(^ 

jjJ)jr(me\d\uxQ\s\)W)'J~[/ t jJSjJL)‘/;[,^(f[,j^‘X*fi 
j?s ^Jj^fj L* S [^f[‘ ^ [) 2- — f^fAlf^i — ff*JJ)fj{SSS 

^j[g ^ ^)^ ‘ j-j s& z^fSS^) kjtjkj) S~f*) j ) * j )'<£-' if* 
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( i'ljjOf'tjjjjl ( J*iOsJji (l&'l i)lJ<l lS'Jji ‘jJbJ l/l < i Jb 

lT tjS^ 1 93JJI JJJ 1 IjfefotjrS* ^JiJ^ljJfjljjlJJU’jJ^ 

-(, jSyi^ 


-(jtf^ti IJIjCI 

jfj^J)S(f^J<j}<J/i\*^cJJj}<(jLj^ ,(Jvj/^j/^ 
j}ljJ K, J<Z~£^2SjJ^J}lJlS'S^Js 0 jJ'\ ( J^SJ'f%jtj\J^\ 
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LjlJJjJl — /jJ^J'L e^JP^f/jLjjfijji/jiJj 
LJl/Lli^iitâ/^ÛjLjJl/JSj'LripyiJipjllSjlsJjj 
Jlj)ljJjj5(/[Zf[}y*Ljj)!ji(£-jJ !<z~/Z^jl.uLJfJ> 
/‘j^j)!j\^c^j[^‘SLLjj!jL^i!^jt(/*[/jij£/jjL 


vwwv. besturdubooks. net 


sjJ&J—iJiy'/eJif 'J^fjy*! efj/jt (JUi^jjI 

di ^ Jr^/ I Jf \)r*j'éL y £L\J\ mj)!{fJ^Je^ 2 fj JZl 1 Irvi/ 

y iL> Zl ^ \j^j! IJ L7 f <Ji j Lt f jfjf^ zL ILL/Jr^ /fjl 

** ** 


♦♦ > ♦♦ 

(JI y^*fj} /(^JJ^jt ^JS^J/HJ) / uJ/T 

(L _ \f/y £> /fjf?i J/V(J Ir ^(/J(j/(JrL(J/r> 

- J LjJ- (j? J J *j> L uJ>L j16f I i/ly j ff/fj! 


Uarr^e/j (r) 

/<£_y>L(jJL JLéJJL&LJ (jfe tjfj&Jft lOi J< 
c/> # L f (j? 2 L J ^ f L* (/ 1 / y 1 ( ay e m paee ')fj , \{tis 19 l^ J/'* 
f jJ^U (J>r* L* (ji U^y? ^ [J Lj < (j^if^ cl~ jt f l^vr^L 
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